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bs Compound Marine Engine. 





With this we give illustrations (pages 1 and 
9) of a compound condensing marine engine, 
its cylinders and boiler, which have recently 
been completed by Messrs. Brown & Miller, 
Vulcan Iron Works, Jersey City, N. J. As 
will be seen, the design of the engine em- 
braces great simplicity, and accessibility to 
ell the working parts. The engine is equipped 
with all the necessary appliances for oiling 
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COMPOUND MARINE ENGINE. 


and.igking up lost motion due to wear. All 
the Journals except the main journals are 
fitted with phosphor bronze boxes on steel 
Pins. The main journals are fitted with 
anti-friction metal. 

This engine was built for an oyster dredg- 
ing boat. The length of boat is 82 feet 
Over all; breadth on water line 16 feet, and 
deck} 18 feet; depth from under deck to 
top of ceiling, 7 feet; draught of water, 6 
feet; tonnage, 98 gross tons. 

The vessel is fitted up with all the latest 
appliances for the business in which she is 
engaged, including one of Messrs. Brown & 

8 improved double hoisting engines 
for Operating the dredges. This hoisting 
‘gine is connected with the main engine by 
Suitable gearing, so that both can be operated 

the pilot house during the operation of 
ging, but they are so arranged that the 
*ngineer can handle the main engine with- 
uta moment's delay. The vessel has very 
lines forward and aft, and although the 








engine and pipe boiler formerly in the vessel 
were little if anything more than half the 
weight of the present machinery, still, by a 
judicious arrangement of the new machinery 
she does not draw any more water, and 
ample room is left for 1,500 bushels of oysters, 
which she will carry on deck and in hold. 
The principal dimensions of the engine 
are as follows: High-pressure cylinder, 104 
inches diameter; low-pressure cylinder, 20 
inches diameter; stroke, 16 inches. The 
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steam in each cylinder is distributed by an 
ordinary D slide valve, operated by a 
Stephenson’s link motion. The steam ports 
in the high-pressure cylinder are 7 inches 
long, 14 inches wide; exhaust port, 7x2} 
inches; the steam ports in the low-pressure 
cylinder are 14 inches long, 1} inches wide; 
exhaust port, 14x4 inches. Diameter of 
piston rods, 24 inches; length of connecting 
rods, 4 feet; diameter at crosshead end, 28 
inches; at crank-pin end, 3 inches, The 
bottom ends of the slides are attached to the 
wrought columns which support the cyl- 
inders; six of these columns are used; they 
are 2% inches diameter at top, and 3% inches 
at the bottom. Diameter of crank-pins, 44 
inches; length, 5} inches; diameter of cross- 
head pins, 2} inches, length, 2§ inches, 
Diameter of main journals, 4% inches; length, 
7 and 10 inches.. The air-pump is of the 
Worthington duplex type, 6x5%x6 inches; 
circulating pump of the same make, 6x34x6 
inches. Condenser contains 350 square feet 





of cooling surface. 
peller is 6 feet. 

The boiler is 8 feet over all; shell, 70 
inches outside diameter; fire box, outside, 
70 inches square; grate surface, 27 square 
feet; heating surface, 584 square feet. 

During the trial the engine developed 105 
indicated horse-power, running at a speed of 
150 revolutions per minute; steam pressure, 
135 pounds, giving the boat aspeed of 12 
statute miles per hour. 


The diameter of pro- 
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MEASUREMENT OF TOTAL HEAT OF 
COMBUSTION, 





By D. 8. Jacosus, Hosoxen, N. J. 





-In experiments now in progress on gas, oil 


ONES COMPALTY 


Electrically-driven Combined Punch 
and Shears. 





We illustrate herewith a machine made 
by the Hilles & Jones Company, Wilming- 
ton, Del. It marks a departure in the way 
of driving such machines, As will be seen, 
the cut represents a combined punch and 
shears, electrically driven. 

The particular machine illustrated was 
built for a large shipyard, and can be 
placed alongside of the vessel or lowered 
into the hold, so as to avoid the expense of 
moving heavy material, the cost of moving the 
machine, of course, amounting to a trifle only. 

The machine can be used as a double 
punch, a double shear, or a punch and shear 
combined, 
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It looks as if there would be two more 
bridges over the East River at New York be- 
fore long, all of which comes from example, 
or precedent, 
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ELECTRICALLY-DRIVEN COMBINED PUNCH AND SHEARS. 


and electric lamps, it is necessary to measure 
the heat developed by each, to do whicha 
special device is employed, as herein de- 
scribed. 

The lamps are placed in an. air-tight 
box, leading to the bottom, and from the 
top of which are galvanized iron pipes. 
The top exit pipe is furnished with a 
damper, and a special deflector device to 
thoroughly mix the air before its tempera- 
ture is measured. For still further accuracy 
in measuring the exit temperature, five 
thermometers are used at the same cross- 
sections of the pipe, with their bulbs located 
at the center, edges, and in intermediate 
positions. Arrangements are made so that 
radiant heat, either direct or reflected, can- 
not affect the readings of the thermometers. 
The lamps are run at the required candle- 
power, and the readings of the temperatures 
and of an anemometer placed in the inlet 
pipe carefully noted. After running steadily 





for about six hours the lamp is taken out 
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and a steam radiator put in its place. By 
regulating the amount of steam that flows 
into the radiator, the temperatures and read- 
ings of the anemometer are made the same 
as for the lamp. The amount of heat given 
up by the radiator is then the same as was 
given up by the lamp. This heat may be 
measured by the weight of steam condensed, 
and the total heat of combustion thus ob- 
tained. To make certain of the quality of 
the steam entering the radiator, it is slightly 
superheated, and its pressure accurately 
measured by a low-pressure gauge. The 
temperature of the entering steam and of the 


anemometer was to impart a known amount 
of heat to the air passing through the flume, 
measure the temperatures of the air before 
and after having the heat imparted to it, 
and from the data determine the weight and 
volume of air. Having the volume, the rate 
of the anemometer is determined. The gen- 
eral results shown are that for the low 
velocities which existed in the tests the 
average velocity will be the same as that 
determined by taking an average of a num- 
ber of the readings of the anemometer, and 
that if the anemometer be standardized in 
air at the same temperature as that passing 





condensed water leaving the coil is measured 
by means of thermometers placed 

in mercury wells, The radiator 

coil and pipes leading to and from 

it must be placed at such an angle 

that the condensed steam will drain 

readily from them, otherwise it 

will flow out in an irregular way, 

and reliable readings cannot be 
obtained. The condensed steam 

flows downward to a small stand. 

pipe containing a gauge glass, in 

which it is preserved at a constant 

height during the experiment, by 
throttling an exit valve attached 

to the lower end of the standpipe. 
The condensed steam is drawn off r 
under the surface of water, in 
order to prevent loss by evapora- 
tion. 

The advantage of this method 
is that the lamps are run under the 
conditions observed in practice, 
and the radiation of the box is 
eliminated. 





through the flume, the average for all posi- 





scribed in the paper on Total Heats of Com- 
bustion. The temperatures of the air at 
inlet and exit are measured in the same way 
as is indicated in that paper. To allow for 
the radiation of the box, experiments may be 
made at the same velocity and widely differ- 





ent temperatures, Assuming the loss pro- 
portional to the interior temperature of the 
box, it can be deduced from the experi- | 
ments. If a dead air space is provided, | 
either by a second inner box, or by hanging | 
blankets around the interior, the effect of | 
radiation is so small that it may be neglected. | 
This was found to be the case in the experi- | 
ments already quoted. 














delivering air, the leakage loss Would pe 
about 25 per cent. 





BENDING TESTS OF TIMBER, ETC, 





By J. Burkitt WEBB, HoBoken, N, J 





In making transverse tests of beams of 
wood, cast-iron, or any material that is not 
of uniform strength throughout, the work 
should be done in such a way as to secure 
the most accurate results with the least ex. 
penditure of labor and material. 

The problem may present itself in two 
forms: 

1st. The yuality of a large lot of 
beams is to be determined by the 
breakage of anumber of specimens 
taken at random from the lot. 

2d. A small number of beams of 
a standard material are to be 
broken, and the average strength 
of the lot determined. 

In the first case, economy re- 





quires us to determine the quality 
by breaking as few beams as pos. 
sible, while in the second case the 
different tests should not be un- 
necessarily discordant, and there- 
fore of less value. 

We propose to show that the 
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ordinary way of testing beams by 
loading them with a single weight 
at the center is uneconomical and 
. unscientific, whereas if two equal 
weights be used as a load the 
economy is much greater, and de- 
pends on the distance that the 

















As the anemometer is used only 
to show that the velocity of air 
entering the box is the same for 
the radiator as for the lamp, it is 
not necessary to standardize it. 





NEGATIVE SPECIFIC HEATS, 
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By DE VoLson Woop, HoBokeEn, 
N, Jd. 





An explanation was given show- 
ing why the specific heat of satu- 








rated steam is considered negative 
by writers of thermodynamics, and 
the principle was extended to 
show that if a certain amount of 
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water were present in the steam, 
the specific heat would be positive. 
A general discussion of the subject 
was given, to show that if laws of 
compression be assumed, other than 
thatin which the steam is kept at 
its point of saturation, the values 
may be both negative and positive. 

It was also demonstrated that a 
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weights are placed apart. 

It is evident that, if we could be 
sure of the weak place being ex- 
actly in the middle of the beam, 
there would be no objection to 
using one weight at the center, 
and we should arrive at the result 


ag desired, viz., the least breaking 


moment of the lot of beams, by 
breaking that one beam. It is also 
evident that with two weights we 
need only be sure that the weak 
place lies between them, and that 
we are the more likely to have this 
condition in a beam taken at ran- 
dom, as we make the distance that 
the weights are placed apart 
greater. 

A mathematical discussion was 
given at this point, in which an 


























perfect gas might have a negative 
specific heat if certain laws were 
assumed in regard to the external 
work developed by or imparted 
to it. 

Prof. Robinson stated that, in 
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his opinion, it is misleading to in- 
troduce the general term, specific 
heat, to represent a quantity that 
includes the effect of external 
work, no matter what its law. 
Prof. J. Burkitt Webb also object- 



































ed to this use of the term, on the 
ground that there is only one true 





specific heat, or the specific heat d 


of constant volume, as all others 

include the effect of external work. 

It was argued that the extension of the term 
in a general way tended to confuse the stu- 
dent. Prof. Wood replied to these objections 
by stating that the term specific heat was, to 
his mind, the heat to produce any change, 
provided the weight remained constant. 





USE OF ANEMOMETERS FOR MEASURING THE 
VELOCITY OF AIR IN CONDUITS. 





By D. 8. Jacosus, Honoxen, N. J. 





Recent experiments involved the use of 
anemometers for accurately measuring the 
average velocity of air in flumes. The 
method finally adopted for standardizing the 
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expression was deduced to give the 
probable number of beams which 
must be broken to arrive at their 
minimum strength. If the two 
loads be placed at one-quarter the 
length of the beam from its ends 
it is shown that if the ratio of the 
strength at the weak section to 
that of the average section of the 
beam is three-quarters, the prob- 
able number of beams is only eight- 
fifths, whereas if asingle load were 
employed the probable number is 
4, so that out of every four beams 
tested three are uselessly broken. 
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But the distance between the 
weights need not be so large. If 
the distance between them be made 
one-quarter the length of the beam, 
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CoMPOUND MARINE ENGINE.— SEE Pace 1, 


tions may be relied on. If the anemometer 
is used in air at a greatly different tempera- 
ture from which it is standardized in the 
readings, it will not be reliable, and it is for 
standardizing in hot air that the method 
herein described is especially useful. An 
average velocity cannot be measured by 
moving the anemometer about the flume in 
such a way that the observer judges the 
right result will be obtained. Experiments 
made by different trained observers in this 
class of work show that the results obtained 
in this way are about 20 per cent. too high. 
The method of imparting a known amount 
of heat to the air is to employ a steam 
radiator in the same way as has been de- 








Prof. L. P. Breckenridge stated that in his 
experience with anemometers in measuring 
the quantity of air discharged from large 
blowing engines, he had also found that 
they tended to give too high a result. He 
finally adopted another method to determine 
the leakage of the engines while running, 
which was to shut off the delivery valve, 
and note the number of revolutions re- 
quired to preserve the pressure up to that 
experienced when running under normal 
conditions. The number of revolutions 
would represent leakage; for example, if 
the engine made one quarter as many rev- 
olutions to simply keep up the pressure 





without delivering any air, as it did when 





r weak to the average strength of 4 


section of the beam ranging from 
three-quarters to one, the number 
of beams saved by employing two 
loads is from 12 out of every 28 to 28 out 
of 28, while if the distance between the 
two weights be made equal to one-eighth the 
length of the beam, it ranges from 12 out of 
44 to 44 out of 44; orin general a saving of 
25 per cent. and upward in favor of testing 
with two weights instead of one. The saving 
shows in the decreased number of beams 
which must be broken to obtain a result of 
a certain degree of accuracy. 

In cases where it is desirable to employ 
the method by two weights, without increas 
ing the shearing effect of the weights, @ beam 
must be used one third or one-seventh large? 
according to whether the distance between 
the weights is one-quarter or one-eighth the 
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jengthof the beam. This lengthening is not 
necessary unless the limit of shear is reached, 
and may probably then be avoided by an 
jmproved method of attaching the weights 
and supports. 

Prof. Gray stated that he had employed a 
method involving the useful properties of the 
one now proposed in transverse tests of cast- 
jon. The specimens were reduced in sec- 
tion for a certain length at the middle por- 
tion, and the load applied at the ends of the 
reduced section, so that the movement over 
the reduced part was constant. 





METHOD OF MEASURING THE LO&S OF POWER 
BY DROP OF PRESSURE BETWEEN CYLIN- 
DERS IN MULTIPLE-CYLINDER ENGINES. 





By J. E. Denton, Hosoxen, N. J. 





Theorem.—Let the clearance spaces of an 
engine be filled with steam at admission 
pressure by cushioning. Then the greatest 
work to be obtained by expanding any vol- 
ume of steam admitted up to cut-off is equal 
tothe work due the expansion of this steam 
with zero clearance, if it be assumed that the 
expansion and compression lines follow the 
same curve of expansion. Thus in Fig. 1 let 
A, B, C, D be the actual card. BC is the 
volume admitted each stroke. Lay off ef = 
BCand draw the expansion line fg by the 
same law as for B A and C D. Thenisg h 
(f= ABCD. 

Application of Theorem to Multiple-cylin- 
der Engines.—Let Fig. 2 be the actual com- 
bined cards of a compound engine, Z Mand 
Q R being cushion lines compressing to ad- 
mission pressure. Let J and J be points of 
release. Draw K ITand P J parallel to O X. 
Since Z M is a compression line, K Tis the 
volume sent into the low-cylinder during 
exhaust of the high cylinder. Draw K U 
parallel to O Y. Draw the expansion line I 
T, treating U as the zero of volume, accord- 
ing to any law of expansion common to en- 
gines, as say the Marriote, which is the 
highest line generally produced by practice. 
Then if there was perfect action, or no loss 
of pressure between the cylinders, the vol- 
ume K J, by the above proposition, should 
produce the work S K JI 7' before exhaust 
occurs at J. Hence the difference between 
thearea S K I 7, and the actual area J W 
RZ4+-KIBL measures the loss, and the 
JTWRZ+KIBL may be taken asa 

SKIT 

measure of the degree of perfect action. If 

there isa third cylinder the volume J W is 

treated as is K ITabove, and so on for any 
bumber of cylinders. 

If L Mor Q R are part cushion and part 
lead lines, or if there is no cushion at all, the 
method still applies, but there is a waste 
chargeable to uneconomical valve setting, 
which makes the proposition untrue, inas- 
much as the volume K J cannot then produce 
thearea SK I 7, even if there was no loss 
of pressure between cylinders due to cylin- 
der condensation. 

Mr. Kent asked if the degree of perfect 
action as defined in the paper was a measure 
ofthe steam economy. As Prof. Denton was 
absent this question was answered by Prof. 

 dtecobus, who said that the method is not in- 
ended to define the economy as a whole, but 

0 provide a basis of measurement of one of 

the principal causes of difference in economy 

of multiple expansion engines. 
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STEAM ECONOMY OF THE ENGINES OF THE 
SCREW FERRYBOAT ‘‘BREMEN.” 





By J. E. Denton anv D. S. JACOBUS, 
Hopoken, N. J. 





The tests were made by running the ferry- 
tat a uniform speed over a measured 
‘ourse. The principal data and results ob- 


are: 
be ag 
0.1. No.2. 
Mot in high-pressure cylinder in 
Ratio rt: SU OBORG: fis saccscanssec 33 43 
ter BEPONGOD «000 00000000+- 000: 9 7 
pressure in pounds per square as 
NEED o5g sas Sale bade eae cees> 68.7 
pin per minute, <2 .2 2.02.22) 1154 112.8 
— in ee ee 777.7 = 670.5 
Der ¢ sty all purposes except 
hour pe To pmerattees 20.7 = 24.7 
stone: Main onsina and circu- 
ating pump........... 18.6 20.5 
Papal cnt. o ain engines........ 18.1 19.9 
diteulating ot! steam used by the 
and vacuum pump..... 2.8 2.6 





The engine is a double-compound having 
two low-pressure cylinders 36 inches in diam- 
eter, and two high-pressure cylinders 20 
inchesin diameter. The stroke of all pistons 
is 28 inches. The results obtained by this 
engine compare favorably with those ob- 
tained by the triple engine of the screw 
ferryboat ‘‘ Bergen,” as published in the 
Transactions of the American Society of Me- 
chanical Engineers, Vol. XI, page 372. The 
steam for all purposes for the triple engine 
was 21.7 pounds per hour per horse-power, 
and for the engine alone 18.3 pounds. Total 
number of expansions, 9. The reason that 
the compound shows as good an economy as 


The results of tests made (as shown in 
table) establish this fact.’ 





EXTENSOMETER FOR MEASURING DISTORTION 
OF SPECIMENS UNDER TEST. (Instrument 
Exhibited). 





By J. B. Jonnson, St. Louis, Mo. 





The elongation is magnified by means of a 
small roller, to which is attached a pointer 
carrying a vernier scale. Tyo of these roll- 
ers are used, one at each side of the speci- 
men, and a mean of the readings taken as the 
true elongation. The friction rollers bear on 





the triple at this low rate of expansion is 


two thin steel pieces at either side of the 


RESULTS OF TESTS MADE. 

















ORANGE. BERGEN. BREMEN. 
Single-cylinder; a le-expansion; |Double-compound; 
diameter 46’. a ae. 20’ wa 
Stroke 10 feet. Stroke 24 inches. Stroke 28/’. 
Trial Ferry Trial Ferry Trial Ferry 
Trip. | Service. Trip. | Service. Trip. | Service. 
Boiler pressure in pounds per square inch 
above atmosphere............ cessceceeees 23 35 105 140* 98 110 
Vacuum in inches of mercury............... _ 27 —- 27 26 24 
Revolutions per minute—average for time 
NE AN TRIE 5 o:i9.0:-'o0:s5 00 is we cmos 24 25.4 141 119 115 102 
Average horse-power developed by main 
TS Doak a cacc rave seepusevckvidrsicisies 518 810 665 523 778 603 
Te OL ORO os oes wc wetceeesy acdeuyee s.1 2.1 9 9 9 9 
Steam per hour per horse-power of main 
engines for all purposes ...............206 27.5 247 21.7 22.9 20.7 23.1 
Ditto for engine and circulating pump. —- ae —- — 18.6 19.9 
Dit00 TOP TNT CRBS... «5 6 vi csccoscsccowceds 27.2 24.4 18.3 ad 18.1 19.4 
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displace same amount of air with the same economy as the compound system, 



































PROCEEDINGS OF THE 


that the gain in the triple due to clearance 
and less condensation by the use of three 
cylinders is counterbalanced by the additional 
loss of pressure between the cylinders due to 
passing the steam through the intermediate 
cylinder. 

The question is sometimes brought up, 
Will the economy as shown ona trial trip of a 
ferryboat engine be attainable when it is put 
in service, having its engines shut down 
during the time that it is in the slips? 
This question has been quite thoroughly in- 
vestigated in the present and previous tests 
of ferryboats, The general result obtained 
is that when the horse power during starting 
and stopping is carefully allowed for there 
is but little difference in the economy. 








RocHEsTER MEETING. 


specimen. The whole apparatus is held in 
place by means of two split rings, each con- 
taining three set-screws with sharp points 
that are pressed into the specimen. Direct 
measurements are given to one ten-thou- 
sandth of an inch, and by estimating the 
half divisions measurements may be taken 
to one twenty-thousandth of aninch. The 
instrument is especially useful for work with 
students, as one can watch the pointers and 
observe the stretch as the load is applied. It 
isfor this purpose that the instrument at 
hand was built. It has, however, been 


found useful in commercial work, as it is 
readily adjusted and easily read. 

This instrument gives much more uniform 
figures for the coefficient of elasticity than is 





obtained by some other methods, notably those 
in which the elongation is measured on one 
side only of the specimen. The results given 
by this instrument indicate that the coefficient 
should fall between 28 and 81 million for 
steel. If the readings fell outside of this 
range their accuracy would be doubted..- 
Prof. Thomas Gray said that he did not agree 
in regard to the lower limit, and Prof. John- 
son modified his statement by placing the 
lower limit at 27 million. 

Prof. Webb stated that he had seen a sim- 
ilar device for measuring extensions in a for- 
eign laboratory, and that an arrangement 
was being experimented with in which the 
rollers were magnetized so that they would 
be attracted to and possess greater friction 
against the moving piece with less friction on 
the bearings. 

Mr. Kent stated that, having made many 
tests of steel, he considered the figures given 
by Prof. Johnson for the range of the modu- 
lus to be correct, and that he also would 
doubt the readings if they fell outside of this 
range. 

He also raised the question as to whether 
the small amount of set experienced in plac- 
ing the first load on the specimen from which 
the extension is measured should be includ- 
ed in the extension, or whether it should be 
left out. If this were left in it would account 
for the low figures sometimes reported for 
the modulus. 

Prof. Robinson answered that it is usual to 
leave out the set, which amounts to taking 
the elongation for a given load after enough 
stress has been put on to eliminate the set. 





RELATIVE ECONOMY OF THE SINGLE-CYLIN- 
DER ‘AIR COMPRESSOR WITH COOLING BY 
A SPRAY OF WATER, AND THE PRESENT 
ECONOMY OF THE COMPOUND COMPRESSOR 
AT QUAI DE LA GARE, PARIS. 





By Frep. T. Gause, Hosoxen, N. J. 





At the last meeting the writer presented a 
paper on the maximum economy attainable by 
the injection of water as a very fine atomized 
spray into the air cylinder of a compressor. 
The results given in this paper were deduced 
from experiments made by Mr. Post and my- 
self for a graduating thesis at the Stevens 
Institute of Technology. The greatest sav- 
ing realized in compressing in the single cyl- 
inder was 33 per cent. of that theoretically 
possible. In the cards presented at this time, 
which were taken from the 2,000 H. P. com- 
pound compressor at Quai De La Gare, Paris, 
the saving realized is 85 per cent. of the theo- 
retical amount, Of thisamount only 8 per cent. 
is due to cooling during compression, so that 
the increase of economy in the compound 
compressor is mainly due to cooling the air 
between the two stages of compression. The 
amount of saving due to cooling during com- 
pression is the same as realized in a second 
set of our experiments on the single-cylinder 
compressor, where cooling was effected as at 
Quai De La Gare by sprinkling the water 
into the cylinder as a coarse spray.* 

In the accompanying diagram the curve 
with exponent 1.25 is the best result that was 
obtained for compression in a single cylin- 
der and cooling with a very fine spray. The 
curve with exponent 1.15 is that which must 
be realized in a single cylinder to equal the 
present economy of the compdund compress- 
or at Quai De La Gare. 

The compressors at Quai De La Gare have 
two low and one high-pressure vertical air 
cylinders which are tandem to the respective 
steam cylinders of a triple-expansion engine. 
The valves of the compressors are ‘‘con- 
trolled.” Their areas are: L. P. inlets, 0.095 
of cylinder; L. P. outlet, 0.077; and: outlet 
of H. P., 0.063 of area of cylinder. The 
compressors are designed to run at 60 revolu- 
tions per minute, though at the time these 
cards were taken were making but 40. 

The combined card represents the mean of 
the six cards taken simultaneously. The 
maximum and the minimum points of the 
several cards are shown. In one of the low- 





* At the present time spraying apparatus is being 
made for the Quai De La Gare compressors, When 
these are in operation a greater economy will be 
realized. 
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pressure cards several of the points fall out- 
side the adiabatic line. This is probably due 
to a slight leak in the delivery valve. Part 
of the high-pressure compression curve falls 
within the isothermal, on account of the air 
in the intermediate receiver being cooler than 
the atmosphere, and the volume being di- 
minished by the amount of clearance in the 
low cylinder. 





OF A 21-FOOT PRECISION 


SCREW. 


INVESTIGATION 





By Wm. A. RoGers, WATERVILLE, ME. 





The screw investigated was made by the 
Pratt & Whitney Co. for a screw-cutting 
lathe now at the works of R. Hoe & Co., 
New York City. To determine the error of 
the screw, a scale, the corrections of which 
are known to within one twenty five-thou- 
sandth of an inch, is mounted parallel to the 
axis of the screw. A microscope containing 
a cross-hair is mounted on the carriage actu- 
ated by the screw. This cross-hair is fur- 
nished with a micrometer by which the devi- 
ations for any revolution of the screw may 
be measured. A reading was taken for every 
half inch of the length of the screw, two revo- 
lutions being required to produce this amount 
of advance. Special tests were made at vari- 
ous points by turning the screw through 45 
degrees at a time. The maximum error in 
the entire length of the screw was found to 
be less than one one-hundredth of an inch. 

-——- <> 
Studs, Chaplets and Anchors—How to 
Use and How to Avoid Using Them. 





By 8S. Bo.Luanp. 





As long as molds are made with cores 
forming a part of their general make-up, we 
must accept studs and chaplets as a necessary 
evil. Fully recognizing the fact that they 
have ‘‘ come to stay,” we must endeavor to 
use them with such discrimination as will 
give us the maximum of good and the mini- 
mum of evil a‘tendant upon their use. 

True their use may be entirely discarded 
in many jobs, if it be thought desirable to 
incur the expense of furnishing suitable 
means for securing the work without them, 
and it is always in order that a good molder, 
if permitted, will make such disposition of 
the details connected with his job, as shall, 
in some instances, result in accomplishing 
his work independent of chaplets altogether. 
To willfully eschew such practice, when 
practicable, is a superbness of ignorance 
simply astounding; nevertheless, such is 
truly the case, and the fact is to be deplored. 

How many jobs, at very little outlay for 
cost, might be made after the manner shown 
at Fig. 1, where it is seen that the core, 
formed upon a true barrel A, is made to 
rest accurately, in finished bearings, at each 
end of an extension or outboard B which 
forms in this case part of the flask, but may, 
if necessary, be a separate device to be firmly 
bolted to any flask, when occasion demands 
such practice. The manner of holding the 
core is shown at C, being simply caps which 
grip the barrel only, and are bolted, as seen 
When ‘such a mold must be cast on end, 
additional security will be given by provid- 
ing a collar or pin, to prevent any possibility 
of the barrel sliding in either direction. 

‘Oh, well,” says some one, ‘‘I’ve seen 
that done before; that’s simple enough,” 
all of which I grant, but surely its very 
simplicity ought to suggest a more frequent 
adoption of its principles, especially when 
we remember that by such means we are 
enabled to discard the use of chaplets, ‘‘a 
consummation most devoutly to be wished ” 
in all cases. A little thought expended on 
the principles involved in this simple expe- 
dient will demonstrate its value as an ex- 
cellent device for saving chaplets, and, what 
is far better, saving castings also. 

Another means for the accomplishment 
of this desirable end is to secure cores, which 

would otherwise need chaplets, by a system 
of double seatings, see The Iron Founder, 
page 245, where cores K and LZ are made 
independent of the chaplet shown, by just 
such an arrangement as above advocated. 





It only requires ordinary ingenuity to 
make the latter method available in hundreds 
of instances, where the only seeming possible 
way of surmounting the difficulty is perhaps 
a rusty stud, held in position by nails picked 
up from the foundry floor. 
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making it a positive danger to use such care- 
lessly provided tackle. 

This element of danger always exists in 
proportion to the amount of rust present, 
and whilst a small amount may not possess 
the explosive force above described, the 





maaan at 
g Fiy. 14. 

















Ty 














American Machinist 
































Fig. 16A. 





































































































































{| Bar un \Vfjp 
| Nowal \( 



































Hig. 12. 






































Fig. 13. 


Stups, CHAPLETS AND ANCHORS. 


Avoid rust as you would a viper. The 
sudden decomposition of », of an inch of 
rust spread over the surface of a stud-plate 
8x5" will produce a mold-destroying shock, 
with startling effect at the point of eruption, 
and extending with a decreasing force to a 
distance of over six feet ; and bar spaces in 
the cope 6” wide and 10” deep, in the im- 





mediate vicinity of the offending plate, will 
be blown out with terrible effect sometimes, 





gases generated are a constant source of 
annoyance and loss, causing blown places in 
parts of the casting whieh are not easily 
located, and consequently we often hear of 
the failure of a pump or cylinder after the 
engine has been running some time, and all 
was considered perfect. Nine times out of 
ten the verdict is, ‘‘ rusty chaplets.” 

Another illustration of how to avoid chap- 
lets in special. cases is shown at page 197 of 








The Iron Founder, where cores D and E are 
seen to be secured by means equally effect. 
ive, yet different in principle. The methog 
of joining cores to front plates, as there 
illustrated, is eminently useful, and might, 
with great advantage, be more generally 
adopted for a wide range of work, both ip 
loam and sand. 

There is no part of the molders’ trade 
which offers more opportunities for the ip. 
ventive genius of the mechanic than does 
this particular one of avoiding the use of 
chaplets, and when we think of the good 
accruing from such practice, it ought to 
encourage every one interested, to a pursu. 
ance of such improved methods,-even if the 
cost of production be increased thereby, 
‘* First cost” is very often ‘least cost,” ag 
the sequal invariably shows. 

If it should occur that chaplets must be 

used at places where the casting requires to 
be absolutely sound, the studs necessary for 
the job may be rammed in the center ofa 
ruund core, thoroughly dried, and coated 
with lead. This will leave a clean hole in 
the casting, which, if necessary, may be 
tapped for plugging. Another method,when 
using plain stem chaplets for thin castings, 
is to glue two or three thicknesses of thin 
paper on the end which enters the casting, 
with a further coating of lead, all well dried. 
This will keep the molten iron from direct 
contact with the naked chaplet, whilst the 
nature of the covering used will scrve to 
soften the surrounding iron, making the 
subsequent tapping of the hole more easy of 
accomplishment. 
Recognizing the fact that we cannot es. 
cape the use of studs and chaplets, and this 
in a large measure sometimes, it behooves 
us to select and rightly use such as are best 
qualified to fulfill the mission for which they 
were originally designed. Figs. 2 and 8 
represent the common solid stud chaplets, 
1} diameter, to be used when, because of 
danger from melting or from a lack of 
strength, any of the others would be too 
light. It must be borne in mind that studs 
will melt before a constant stream of very 
hot iron; even solid ones need protecting 
sometimes, which latter can be effectively 
done by coating the stud, as before directed. 
Fig. 4 is a solid stud, 14''x3”, for use 
under heavy loads, where, owing to the form 
of the mold, an ordinary stud could, only 
with difficulty, be made to stand. The tail 
A can be pushed into the sand or loam, and 
made good around ; by this means the stud 
is held firmly in its place without fear of 
dislocation. A very useful modification of 
2 and 8 is shown at Figs. 5 and 6, which 
represent similar sizes to those quoted, 
and may be any degree of strength de- 
sirable; some very light jobs would re- 
quire them no thicker than ;}, of an inch. 
To make these in cast-iron, make them in 
strings carrying the upper plates A in the 
cope, the bottom plates B being arranged 
on a core print corresponding to tbe 
depth between A and B, the cores for 
which must be pierced at correct inter 
vals by the connecting bar C. 
studs of this kind have been introduced 
for the first time, it invariably happens 
that their ability is over-estimated, and 
numbers of castings are lost before it is 
discovered that these light-cast studs melt 
away most miraculously when set before 
the stream. 

I have shown at Fig. 7 how to make 
studs, similar to the preceding, out of 
wrought-iron ; it will be seen that bars 4 
and A have been riveted to plate 5, 
which, being prepared like plate @ 8 
very easy to do; @ is now set on and 
secured by riveting also, the parts at D 
D being left a little long for the purpo* 
Where it is thought that cast iron wou 
be too risky, these may be substituted, as they 
can be made of any desired strength vey 
quickly, : 

Fig. 8 is a common spring chaplet i 
tended for binding and steadying only ; the 
usefulness of these good chaplets is, in most 
places, greatly marred on account of the 
ignorance displayed in their manufacture. 
Ask for a springer, and you will probably 
receive a piece of rusty hoop iron pent in the 
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form of a horseshoe; this, of course, an- 
gwers the purpose of steadying the core, but 
how unsightly the scar it leaves on the out- 
side of the casting. This objectionable feat- 
ure can be easily overcome by a good black- 
gnith, or by the molder himself, should the 
former worthy functionary be non est at that 
place, by following the instructions given, 
and fully illustrated at Figs. 14 to 20. 

At Fig. 14 the vise jaws hold a piece of 
jron equal in dimensions (less the thickness 
of the hoop iron) to the thickness of the 
chaplet required, against which the hoop 
jon has been jammed and hammered over, 
Fig. 15 showing the position of the same 
after the operation has been again repeated. 
This leaves the springer as shown at Fig. 8, 
put only requires the ends hammering back, 
gsseen at Fig. 16, to make the very useful 
chaplet shown at Fig.-9. By the method 
above described a really good and useful 
chaplet can be obtained at very short notice. 

The several operations required to produce 
the double-hoop iron stud, Fig. 11, are 
shown in their order at Figs. 17,18 and 19, 
and any modification of this class of studs, 
such as the one shown at Fig. 10, which may 
be made with or without the tail A, may be 
very readily made by the simple manner 
described, which gives an elegant ehaplet 
with an absolutely true face, thus obviating 
the trouble previously spoken of. 

A most effective and proper stem chaplet 
isshown at Fig. 12, its chief characteristic 
being that the head A is forged with the 
sem, and additional strength allowed at the 
juncture. A good blacksmith finds no diffi- 
culty in forging chaplets of this class with 
heads 2 inches across; this, of course, leaves 
no excuse for using those abortions which 
are supposed to be riveted fast, but almost 
always separate at the first blow of the 
hammer. 

Plainly stated, the plain wrought one 
shown at Fig. 13 is the stud par excellence 
of them all, as it can be made to answer for 
analmost unlimited number of emergencies, 
4s will be noticed more fully further on. 

Fig. 14 represents a class of stud that, in 
wme special instances, may be made very 
weful and handy; the one shown is 1” diam- 
ter at the stem A, and 23’ diameter at plate 
B. Being cast-iron, these chaplets are apt 
lo snap off below the casting, leaving an un- 
tightly scar ; to prevent this, let the pattern 
from which they are cast be nicked, as seen 
at C, a little above the thickness of the 
casting for which they are intended ; what 
mains after the upper portion is knocked 
iff can then be chipped true to the face. 

When practicable, it is always best to 
place these chaplets in their respective posi- 
ions on the pattern, and ram them in the 
ope, to be afterwards withdrawn, and the 
font edge of the hole enlarged by a taper 
plug made for the purpose. By this mode 
of procedure, two very important ends are 
tiined, viz., accuracy as to position, and 
ftedom from anxiety with regard to the 
tlge of the hole, which, being clear of the 
thaplet, allows for its easy motion in either 
titection without fear of damage to the cope. 

To those unaccustomed to the use of a 
variety of studs and chaplets, Fig. 15A will 
We of interest, and serve the purpose of an 
dhject lesson; it is the sectional elevation of 
4 36'x36” column having internal webs 
formed by cores, and as all these cores are 
‘atitely surrounded with iron, they must of 
uecessity be supported, steadied and anchored 
down by asystem of studs or chaplets, or, 
isseen in this case, it may be a combina- 
lon of both, 

Beginning with the two lower cores it will 

seen that three different means are shown 

“rsupporting them, the right-hand core be- 
ng Upheld by 4%” stem chaplets A and B, 
Yhich are driven firmly into the block of 
"ood 0, previously set down 12’ below the 

ace for this purpose. 

eg left-hand core is upheld by a method 
j Superior to the other, especially when 

Weight to be borne is great; in this case 
>on same chaplets used at A B is used 
"ot ut because the foundation is iron a 
of oo. Is best. An entirely different mode 

edure is necessitated when the square 


supports # must be set in position when the 
bed is formed for the bottom of the mold, 
the pattern being set exactly over them; all 
that is then necessary, when ready for the 
cores, is to set on each support a stud like 
the one seen at F, which is supposed to be 
similar to Figs. 2 or 3. ; 
It will be observed that chaplet, Fig. 11, is 
permanent at G, being nailed fast to the 
right-hand core; whilst at Hand J, springers, 
Fig. 10, are used for the purpose of binding 
the whole together. The dry cores shown 
at this place are for the special purpose of 
permitting this to be done effectually. 
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Fig. 20. 


and S Fig. 18, are the best, as ample provi- 
sion can be made to meet every emergency 
by the placing of ‘suitable blocks when the 
core is made on which the stud can rest, as 
seen at 7’and U. 

One other very important thing remains 
to be done, and the system is complete, viz., 
to set the binding beam V across the cope, 
resting on the outer edge at just such a height 
as will permit of two wedges, not one, being 
used forthe purpose of securing the studs as 
seen at Yand Z; imperfect wedging at the 
last is a frequent cause of disaster, and only 





ignorant or very careless men are derelict in 
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Fig. 22. 
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Fig. 29. 


Srups, CHAPLETS AND ANCHORS, 


Stud chaplets corresponding to Figs. 2, 6 
and 5 are set between the remaining cores ; 
the blunt stem chaplets Jand K, Fig. 12, 
being the permanent rests against which the 
cores are pressed by springer Z. At the top 
cores a chaplet similar to Fig. 9 is nailed 
fast at M and chaplets WN O are pressed in- 
wards by the application of wedges behind, 
as seen. 

Chaplets like Fig. 14 are used on the left- 
hand top core at P Q; this may be done 
when dependence can be placed on the sur- 
face of such chaplet being sufficient to resist 
the upward pressure without crushing the 





Sy 7 = i 
Pports H are used, as in this event all the 








core; inany case however, the plain studs 2 


this particular. Especially should care be 
exercised when cast-iron wedges are the only 
ones obtainable; in this event a piece of 
wrought-iron should be set in immediate 
contact with the stud, with the wedges 
over; by pursuing this course a cracked 
wedge will be likely to create less havoc than 
might be the case otherwise. 

Fig. 16 A illustrates how to use chaplets 
like Fig. 11, when it might be difficult to set 
studs into the mold proper. By simply 


becomes in some measure self-centering, a 
thing to be desired in quite a number of 





jobs. 


nailing them fast to the core, the latter} 





=Fig. 17A shows three kinds of fast chaplets 
for use in dry sand work when the position 
of the mold must be changed for casting. 
The one at Ais to be set in to exact depth 
when the mold is green, while those at B 
and 0 are equally applicable to both loam 
and dry sand, as they can be firmly attached 
to any part of the mold, when dry, without 
fear of displacement; the one at C is emi- 
nently useful when a stud is required to be 
fastened on a covering plate or cope. 

Fig. 18A shows how cores may be firmly 
held in dry sand molds that must be turned 
on end with chaplets of the type shown at 
Fig 12 exclusively; all of. which can be in- 
serted when the mold is green; for some 
kinds of light work for which there is con- 
stant demand this is an admirable method, 
and saves both time and labor. 

How to close molds almost as readily in 
green sand by using similar chaplets is 
shown at Fig. 19A, anchorage for which is 
obtained by casting pockets in the flask op- 
posite to where the chaplet is required to be 
set, into which are driven wood plugs. All 
that is needed then is tosharpen the chaplets 
to a length suitable for taking a firm grip in 
the wood, and the end is accomplished. A 
good illustration of the usefulness of this 
scheme is given at Fig. 20, which is a par- 
lial representation of the section of a cylin- 
der head cope immediately over one of the 
suspended cores, Usually these cores, six or 
eight in number, are held in place by three 
bearings or prints to each core, which serve 
the purpose of anchoring to the cope as well 
as to carry off the gas, and all of these must 
be tapped and plugged after the core has 
been taken out. 

Instead of the three prints mentioned 
above, let pockets be provided in the flask 
bars at A, and pursue the course previously 
explained; there will then be three firmly 
fixed chaplets B in the cope, on which to 
rest the core, one hole in the center being 
sufficient through which to carry the air and 
effect an anchorage. A double-threaded gas 
pipe C which enters the core iron by means 
of a nut cast therein at D serves the double 
purpose of vent pipe and anchor, as will be 
seen by a careful inspection of the figure. 
The question of economy should at once de- 
cide in favor of this proposed scheme, as 
only eight holes require plugging, instead 
of twenty-four, as in the former instance, 
The possibilities for other jobs by this meth- 
od are truly marvelous, with the margin of 
safety increased tenfold. 

To all who may be still digging holes and 
driving chaplet blocks A after the manner 
seen on the right hand of Fig. 21, I would 
ask them to look on the other side of the 
figure, where a round cast block 34’ diam- 
eter across the edge at B, extending 5’ down 
toa point at C is driven down, on which 
stud D is resting, and say whether the end 
cannot be much better served by the method 
suggested. For cores up to 12” this little 
block is a wonder, very few believing the 
amount of weight they will safely bear until 
they have tried them. ‘ 

Fig. 22 shows the top half of a 12 inch 
pipe, on which a chaplet of the common 
riveted type has been used; the thin plate A 
has yielded to the combined influence of 
heat and pressure, with the result shown. 
Fig. 23 shows a decided improvement in the 
form of chaplet, but the bulkiness of the 
button A makes it absolutely necessary that 
thickness be added at B, which gives a very 
unsightly appearance to the casting. Both 
of these evils can be totally remedied by 
adopting the loose stud A, resting on a stud 
plate rammed in the core, as seen at Fig. 24. 

Fig. 25 represents a half column in green 
sand 4 feet diameter, with dry sand core 
resting on curved stud chaplets of the type 
shown at Fig. 4. Foundation plates A, 3 feet 
6x1 foot, with supports B (cast on), ex- 
tending up to and assuming the curve of the 
casting, are set down solid with the curved 
surface of the supports flush with the pat- 
tern when the bed is formed, thus giving 
solid bearing for the studs 0. Should there 
be danger of the core yielding, provision 
must be made by inserting suitable bear- 
ings, which will meet the studs C. 

Fig. 26 shows how to provide for using 
















































AMERICAN 


MACHINIST 


[OcToBER 20, 1899 





6 





the same kind of studs in a hollow cone 4 
feet diameter, 3 feet 6” deep, in green sand, 
with dry core in sections. 

Cores of whatever magnitude may be 
made to rest with the greatest degree of 
safety on stud chaplets when suitable pro- 
vision is made, as seen at Fig. 27. The 
figure is a sectional view of the lower edge 
of a loam mold of large dimensions, the core 
of which must rest positively on stud chap- 
lets; this, as shown, is made possible by the 
aid of square supports A, set down on the 
foundation plate D, and built in along with 
the lower courses, which forms the bottom 
of the mold at Z. The studs B, cast on the 
core covering plate F, directly opposite to 
the supports A, complete the arrangement, 
and permit of any amount of added weight 
above being supported with safety by stud 
chaplets C. 

Figs. 28 and 29 will serve to explain some 
modes for securing chaplets in both sand 
and loam work. Fig. 28 is a partial view of 
the top covering plate of a loam mold, with 
the upper edge of core revealed, on which 
are resting stud chaplets A and B, but there 
are times when under heavy pressures the 
loam must yield; it is then important that 
other means of resistance be provided. The 
stud (can then be resorted to, there being 
no difficulty in making it fast when clamp 
D is cast directly over the hole made to re- 
ceive it. 

If it be required that the studs shall pass 
through the covering plate after the mold is 
closed, then cast in the clamps clear of the 


Notes on Brass Foundry Practice. 





The object of the present paper is to give 
a few general remarks on alloys and other 
processes as carried on in brass foundries at 
the presentday. Appended is a table giving 
the composition of alloys in every-day use 
in brass foundries, with a description of the 
work for which they are made, or suitable 
for. 

In making the manganese bronze or the 
aluminum brass, the manganese copper or 
the aluminum should not be added to the 
other metals in the pot till the last mo- 
ment, and should be cast immediately after- 
wards. 

In making molds for manganese bronze, 
dry sand is preferable to green sand. The 
gates and feeders should be very thick, and 
attached to the thickest part of the mold. 
The same remark applies to Delta metal as 
regards the gates and feeders. 

Some green sand molds require to be skin- 
dried before casting. This is generally done 
by holding a red-hot plate over the mold. 
A better way, especially for deep molds, 
where the heat from the plate could not 
penetrate so well, is to pour a little naphtha 
over the mold, and apply a light. When 
the flame arising from the ignited naphtha 
burns itself out, the mold will be ready for 
casting. Gates attached to the top of a 
mold are more advantageous than the ordi- 
nary side gates, as they take up less room, 
less metal, are easily chipped off, and save 
the casting from shrinking on the top. If 





holes, as seen at H and F, and pack the studs 


COMPOSITION OF ALLOYS IN EVERY-DAY USE IN BRASS FOUNDRIES. 


plunk gates are used in green sand molds, 
































| - lumi- 
Copper. | Zine. | Tin. | Lead. Pl —_ 
lb. Ib. | Ib. lb. Ib. Ib. 

Admiralty metal.. 87 5 8 _ _ _ For parts of engines on board naval 
vessels. 

Bell metal......... 16 _- 4 _- _ - Bells for ships and factories. 

Brass (yellow).. ... 16 8 _ % -_ = For weniaets, ship and house brass 
work, 

Common bush 

oS Ee ee 64 8 4 4 = — | For bearing bushes for shafting. 

Gun metal......... 82 - 1 3 _— _ _ For pumps and other hydraulic 
purposes. 

Hard gun metal .. 16 _- 2% _ _ - For heavy bearings. 

Manganese bronze. 85 5 6 5 man) ganese |copper.| Metal for propellers. 

Muntz metal... ... 40 —_ _- _ _- Metal from which bolts and nuts are 
forged, valve spindles, etc. 

Phosphor bronze.. 92 — | 8 phosphor |tin _ For valves, pumps and general work. 

Phosphor bronze. . 90 — |10 ph osphor |tin _ For cog and worm wheels, bushes, 
axle bearings, slide valves, etc. 

Naval brass........ 62 37 1 _ _ - Used by the Admiralty for bolts, 
nuts, etc. 

Brazing metal..... 16 3 — _ — _ Flanges for copper pipes. 

Brazing solder..... 50 50 _ _ _ - Solder for the above flanges. 

Aluminum brass... 60 40 Pe _ as 2 For large spindles, etc. 








by means of the bar G. This expedient is 
far superior to any of the modes of securing 
studs by means of outside rigging. 

Fig. 29 shows a pertion of cope flask A, on 
the front end of which, at B, is shown the 
sort of cast girder needed for very heavy 
work; this, as seen, must be made fast to the 
flask by clamps or bolts at G@ before the 
chaplets are wedged. The style of bar 
shown at C is intended for regular use on 
ordinary work; it must be understood that 
the end at H is similar to that at J, but is 
pulled in under the flange to allow of the 
latter end passing clear of the flange at J, 
when it can be pushed back until one-half of 
the clamp end at K is equally divided under 
the flanges at both sides. Supposing the 
box flange to be 24 inches wide, this will 
give one inch, good, at both ends, and is 
amply sufficient for wedging purposes; this 
combination of bar and clamps is a very use- 
ful contrivance for all ordinary work, and 
saves considerable trouble. 

For all work that is repeated day after 
day, it pays well to rig a flask after the 
manner shown at D, H, or F, as in the 
former instance; the bar Z passed through 
the holes D and H serves for an almost in- 
stant adjustment of the chaplet; the same 
may be observed with regard to the single 
bar expedient at /’, where the chaplet can 
be inserted before the cope is turned up for 
closing, after which a couple of wedges 
under M decide the matter even quicker 
than is possible by the former arrangement. 

‘aie 

Mr. Vanderbilt is to have a new yacht 
built in England. The Jersey City Jowrnal 
pauses to remark that some Yankee yacht 
will beat it on speed. 











the molds must be dried to prevent scabbing. 

In casting long, thin, ornamental set- 
plates for ships, the number of gates re- 
quired to run them are generally heavier 
than the casting, and this causes the plate 
to crack at different places. To prevent 
this, it is best to have one or two men stand- 
ing by, so that the top side of the molding 
box may be lifted immediately after the 
metal is poured in, and then with the point 
of a shovel the gates are broken off from the 
casting while they are still in a soft, pasty 
condition. 

In making cores for lubricators, piston 
valves, or other cores which have a large 
body with small ends, it is difficult at times 
to get them properly vented. By spreading 
some loose cinders, about the size of small 
peas, along the sides of the core wire in the 
large part of the core, and drawing the vent 
strings over these, the air freely escapes and 
prevents blowholes in casting. It sometimes 
happens that a round bush is wanted im- 
mediately for a breakdown job, and for 
which the molder has not a core the required 
size in stock—say, 6 inches diameter and 9 
inches long. The speediest way to get such 
a job done is to get a piece of iron or brass 
plate a little smaller than the diameter of the 
core, bore and tap a 34-inch hole in center, 
screw a piece of rod iron into this hole, and, 
having dipped it in clay wash, lay inside of 
core box, place a 2-inch tube over the rod 
iron, resting it on the plate, and ram up a 
green sand core, and having withdrawn core 
box and tube, which acts as a vent hole, the 
core can be lifted by the iron rod without 
any fear of it breaking, and fitted in the mold. 
The rod is then withdrawn before closing 
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Patent Laws and Regulations. 
Editor American Machinist: 

The ball pene hammer blows by ‘‘A Me- 
chanic,” under title, ‘‘Inventors and Patents,” 
in yours of October 6, cannot fail to work 
much good. I am in no wise deputed to 
champion the laws as they exist, nor yet to 
defend any of the profession of patent law- 
yers against the general charge of being dis- 
honest or sharp, or of being the ‘‘cause for 
all the useless patents that are issued,” but 
one of the aforesaid blows is so plainly di- 
rected against a patent of which I have 
knowledge, that I am moved to explain, and 
am at aloss to understand how our friend, 
‘*A Mechanic,” found out about it. 

Good old Bapstyrian Deacon D., whom we 
all loved for the inventions he had made (and 
patented) sought a new patent on an ar- 
rangement (machine, if you please,) for 
hitching horses. It was palpably useless, ac- 
cording to ‘‘ A Mechanic,” requiring at least 
one man to keep the horse from damaging 
the machine and another to keep the ma- 
chine from becoming tangled up with the 
horse’s legs. I advised against the applica- 
tion, as a good attorney should, and the dea- 
con wrote me, ‘“‘But, my dear Mr. Solicitor, I 
must have the patent. I have already sold it 
and spent the money, and if I fail in this 
case my neighbors will strike the ‘Hon.’ 
from the address on my mail matter.” Well, 
I was ‘‘sharp” enough to discover the new 
features in the thing, sharp enough to state 
a claim thereon, and sharp enough to keep 
the old gentleman out of jail. It never oc- 
curred to me that the charge of this useless 
patent being issued would reflect upon the 
profession until your article appeared, and I 
am moved to ask you, if it be useless, what 
harm has been done, and howdo you sup- 
pose “A Mechanic” found out about it? 
Does it not employ two men where none be- 
fore were required? While on the subject 
of patents we must all admit that the laws 
can be improved just like machinery and 
other things mundane. Our legislators and 
most eminent lawyers have hammered away 
at them, but it remained for ‘‘ A Mechanic” 
to suggest a kind of patent which would pro- 
tect. True the government might protect 
the patentee—and while in the protection 
business why not also protect the manufact- 
urer, and thereby give the lawyers on both 
sides an equal chance, on the same principle 
that the government interferes in the private 
affairs of all the citizens and pays the doc- 
tors’ and lawyers’ bills? 

Pity ‘‘A Mechanic’s” arm gave out before he 
finished his new invention. Why not have 
the government pay for his new patent as 
soon as itisissued, or pay so much per month 
in the way of a salary to the inventor? Or 
why not reach both the good and bad inven- 
tors by paying the good ones for patenting 
and the bad ones for not patenting? And 
then why not pension all inventors, any way? 

Our patent system, it is true, recognizes the 
fact that manufacturers, and the people gen- 
erally, out of whom must come the recom- 
pense to the patentee, have some few rights 
which should be respected, but that system 
is now getting aged, and this is the time to 
set matters right. Let us try compelling all 
lawyers who know nothing of mechanics 
to work in our machine shops, and all the 
machinists who know nothing of patent 
law to work in the Patent Office. We might 
not always improve matters, but we could 
effect some startling changes and benefit by 
some new experiences, 

Surely the Patent Office has been a good 
thing for the government. It has issued 
nearly half a million patents, and these at 
thirty-five dollars each have turned in to 
Uncle Sam nearly seventeen and a half mill- 
ions of dollars, out of which the profit has 
been small, though the figures are large. 
One of these patents (just sustained here in 
our courts) has been valuable enough to pay 
the whole bill for all the patents the govern- 
ment has ever issued. Still, asI before inti- 
mated, it is time for a change. If the exam- 
iner who passed upon that patent while it 
was pending in the Patent Office had not 








the top side of box.— Mechanical World. 
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ent worth the entire expense of running the 
government to date, instead of a few paltry 
millions. That’s what we suffer by being 
bound to laws not made by the right people 
in the right way. See how much better it 
would be, now, if the government was com. 
pelled to pay all the legal expenses that this 
poor patentee has been subjected to on ae. 
count of this $17,500,000 patent. I tell you, 
Mr. Editor, there is a chance to better the 
condition of the inventor at the expense of 
the public, and the sooner we get at it the 
sooner it will be done. 

PATENT LAWYER, 





Steam Distribution in the Corliss 
Engine, 
Editor American Machinist : 

After reading the different articles written 

in the form of replies to Mr. Booth, concern. 
ing Large vs. Small Driving Wheels on Lo. 
comotives, Iam very much surprised upon 
reading the article on ‘‘ Steam Distribution 
with the Corliss Valve Gear,” by Mr. W. §. 
Crane, in your issue of September 29th, 
Mr. Crane, in his discussions of the loco. 
motive question, has always, to my notion, 
handled the subject exceedingly well; but it 
appears to me that, in jumping from locomo. 
tives to Corliss engines, according to his 
statements, he is not so well posted on the 
latter as he is on the former subject. Mr, 
Crane says: ‘‘ Most engineers that have 
Corliss engines, to which is attached a con- 
denser, have trouble in getting the exhaust 
to open and close in any kind of shape with- 
out distorting the admission and steam lines 
out of all resemblance to correct running.” 

I have had charge of Corliss engines rang- 
ing from 100 horse-power up to 1,000 horse. 
power triple-expansion Corliss engine, and, 
except in one case, I have yet to experience 
Mr. Crane’s trouble; in this one instance the 
wrist plate was designed for a much smaller. 
sized epgine; moving the holes for the ex- 
haust valve rods cured the engine of these 
bad habits. 

There is by no means any harm in hav- 
ing a separate eccentric for the exhaust 
valves, and I, for one, would insist upon 
having it on any large engine, but I would 
not set the live steam eccentric at 90 degrees, 
as Mr. Crane would have us do. He saysit 
is so nice and handy to warm up the cylinder 
in the morning, with both steam valves and 
both exhaust valves open. Of course, when 
the wrist plates are hooked up, one exhaust 
valve will close up, and the other will open 
more still. But as there is a point where 
both steam valves are open at once, it seems 
to me that there isa point in every revolu- 
tion of the engine where the same thing will 
occur. What will prevent live steam from 
blowing through the exhaust ? This proba- 
bly will not occur with light loads and early 
cut-off. But as the cut-off approaches one 
half stroke and over, live steam will blow 
right straight through the exhaust valve 
every fevolution. I should like very much | 
if Mr. Crane would submit indicator cards 
from his 30-inch low-pressure cylinder, with’ 
the steam valves set with no lap. If he will 
do this, I will also submit cards taken from 
cylinders of the same size, and even large 
(set with lap), and let the readers of the 
AMERICAN MAcuInist be the judges. Come, 
Mr. Crane, Iam right with you on the Cor 
liss engine. In the meantime, hit ‘em hard 
across the water about their locomotive. 
So far, you have decidedly the big end of 
the horn. A. F, Kerri. 





The Flight of the Goose. 

Editor American Machinist : : 

I notice that Mr. J. H. Birkett, in your® 
sue of September 8, 1892, seems to 
an apology is due from me to the readers : 
your paper in case all my statements are # 
badly out as those about the geese. * 
Birkett will kindly read my letter carefully 
inconnection with the article it refers to “3 
tober Century of last year, and will then pol 
out where I am wrong, I will take the 
ter into consideration. 

As to Mr. Birkett’s clairvoyant-like asset 





been a pretty fair lawyer (as well as a good 
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gsure him that he is wrong in most of them, 
jlthough the conditions may have been some- 
hat out of the usual course. I could go 
into. a detailed description of the conditions, 
pat I am restrained by a desire toward econ- 
gmy in room in the columns of the paper, 
god also because as the Lord Chancellor re- 
garked, ‘““They have nothing to do with the 
” 


o Birkett should observe that I made not 

itive statement as to how far a goose can 
fy in a day, or how far he can fly in an hour. 
[have by me some estimates based upon ob- 
grvations on a half-mile course directly over 
my house. 

If Mr. Birkett or any one else can give 
positive information regarding this matter, I 
would be pleased to see it. Whatever their 

may be, itis pretty certain that most 
of their strength is expended in keeping 
themselves afloat in the air, and when they 
gre in the air they are always looking out for 
sgood resting place in the water. 

I would note that on your cut of the 
“Maxim’s Dynamometer, Fig. 1,” you omit- 
ted the letter-press description which I sent 





with it, which reads in this way : 


A-—-Dynamometer graduated in hundredths 
of a horse-power. 

B—Tachometer. 

(—Pressure plate (or whatever he calls it). 

D—Counterbalance. 

E-Shaft running at 600 revs. per min. 

In the line ‘‘ Of course a connection can be 
Made for a different speed,” connection 
should read correction. 

The five pounds of fish which I referred 
' may mean swimming fish or shell fish, as 
they will take anything they can get, even 
the corn in a field, 

WILuiaM H. HARRISON. 

Braintree, Mass. 





That Broken Emery Wheel. 
Hitor American Machinist : 
It should be said with regard to that 
broken emery wheel that, although it was 
hot running at a speed higher than was per- 
fectly safe for a wheel of the ordinary 
: Pe, it was running at a speed considera- 
ly higher than is safe for a wheel of that 
ee form, and higher than required by 
© makers of the twist drill grinder on 
Which it was, 
an incident illustrates the fact that an 
*ry wheel of any unbalanced form should 
Roy ata very low speed, for the brittle 
rial tends to break if there is any bend- 


ing strain brought upon it. Dynamite 
bombs and high-speed machinery should be 
managed by experts only, and when they do 
damage, owing to ignorance of their proper- 
ties, it is not sensible to call the mishap an 
** accident.” 

I think the above will correct the only 
error in my report of the bursted emery 
wheel. The wheel was running at the proper 
speed, and was set up by a man who isa 
thorough mechanic, so far as ordinary con- 
ditions are concerned, but in this particular 
case he did not know that the makers of that 
grinder required a speed not over two-thirds 
the regular speed of a wheel of that di- 
ameter. GEORGE B. GRANT. 





Examples in Algebra. 
Editor American Machinist : 

The reply in your last issue to the gentle- 
man who wrote about the algebraic solution 
of the pipe and cistern problem seems to me 
a singularly happy one. 

Should the putting of problems like the 
one given have the effect of stimulating any 
one to study algebra, there is plenty of room 





for such questions, but, after all, is it neces- 
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New Adams Bolt-threading Machine. 





We have previously shown this machine 
as originally built, and now show it in its 
improved form, called the No. 8. 

It will be noticed that several improve- 
ments have been made. 

A rotary pump has been substituted for 
the reciprocating pump driven by an eccen- 
tric; the new pumpcan be moved to either 
side of the machine, as desired. Besides 
this, the head of the machine is reinforced 
by steel rings, to give additional strength. 

In other respects the machine remains 
practically the same as shown in our pre- 
vious illustration. 

If desired, a lead screw is furnished with 
the machine, but the experience of the 
builders, the Capitol Manufacturing Com 
pany, Chicago, Ill., is to the effect that this 
is not needed. 

——_—_ oe —__—_ 


At a recent meeting of the Louisville, New 
Orleans & Texas Railway directors steps were 
taken looking to a consolidation with the 
Yazoo & Mississippi Valley road. It is prob- 





‘able the consolidation will be brought about. 





New ApAmMs BoLt-THREADING MACHINE. 


sary that the path of the algebraic student 
should be littered with such useless, unprac- 
tical puzzles as the one given? 

The fact is that almost every text-book on 
algebra is chokeful of such foolish problems. 

In the text-books these riddles are digni- 
fied with the title of ‘‘examples”—presuma- 
bly of the uses to which algebra may be ap- 
plied—but the practical man in search of 
knowledge which he can turn to account 
must be rarely gifted to discern what earthly 
use such conundrums can ever be to him. 

Not until the student has mastered the 
principles of quadratic equations does the 
terrific onslaught of nightmare examples 
cease, and little wonder it is that so many 
start to study algebra, and, becoming dis- 
gusted with its seeming uselessness, give it up 
as an unppractical sort of thing that ‘‘isn’t 
what it’s cracked up to be.” 

Examples are no doubt required in books 
on algebra, as in arithmetic, but how much 
better were these limited to a dozen real, 
practical problems than expanded to pages 
of cunningly-contrived catches. 

The pipes and cistern problem stated by 
your correspondent is, after all, only a sim- 
ple equation, but is an excellent specimen 
of the time-wasting mental gymnastics im- 
posed on the student of algebra. 





JAMES W. MANSON. 


Gascon Discourses Upon Some Short- 
comings in Text-Books—Over-anxious 
to Avoid the Insertion of Advertise- 
ments. 





By JARNO. 





‘If a book thinks enough of any machine, 
or product, to describe it, the book should 
also think enough of the reader to give the 
address where it can be obtained. I should 
have almost as much distrust of a book that 
fails to impart information for fear of giving 
some one a free advertisement, as I should of 
one that weaves into its reading matter a 
paid advertisement with intent to speak more 
in the interest of the advertiser than of the 
reader. 

‘‘In quoting from a book, however, I do 
not affirm that a shortcoming is because of 
any motive to mislead, either on the part of 
the author or the publisher. The owner of 
the motive should be its best judge. 

‘* Almost the only information that I ever 
sought in Appleton’s Cyclopedia of Applied 
Mechanics I did not find. During the winter 
previous, there had not been ice enough made, 
out of doors, for the summer of 1890, which 
aroused a wide-spread interest in making 
more of it indoors. While the thermometer 
was in the nineties, I received a letter inquir- 





ing for addresses of ice-machine makers. If 
a@ man wants an ice machine in so hot 
weather, he wants it quick. So I hastened 
to the aforesaid Cyclopedia. In it are illus- 
trations and descriptions of ice-making 
machines, and also the names of inventors, 
but there are no addresses of the makers. 

‘* A pretty good rule is, whenever in doubt 
as to the insertion of any matter that may 
advertise some one, let us have too much 
advertising rather than too little. 

‘“‘ As to the misdemeanor of withholding 
information, we cannot assert always when 
this is done ; but we can note the disposition 
to do either this, or something quite as bad, 
when a man distinctly says that he is doing 
it. Some men have a mysterious way of 
keeping to themselves things that they do 
not themselves know. I once began to read 
a book purporting to treat upon the making 
of guns. I reached a place where the 
author, after a pretense of telling about the 
welding of gun barrels, said, ‘I cannot take 
the reader into my workshop.’ With me the 
book ended here, and long ago I forgot its. 
name. I hope that both the author and his 
book have been used for wadding in his own 


gun barrels. Tomlinson’s Cyclopedia pre- 
tends not to tell all that it knows upon the 
subject of locks, for fear of making lock- 
pickers of its readers. 

‘‘ There is a legend ofa professor that read 
a paper before a society of engineers upon the 
‘perfect’ screw problem. Now it came to 
such a pass that this professor would not tell 
the very important point which he pretended 
to have discovered, how to take out of a 
screw thread the irregularities in parts of a 
revolution, which are commonly termed 
drunkenness. Now this acceleration of the 
thread at one part of a revolution, and the 
retardation at another part, were the very 
things that the engineers wanted to know 
how to avoid. And so they concluded that 
he was trifling with them, in order to adver- 
tise himself, and that, in so doing, he was a 
hindrance to the society and a sort of ob- 
structionist generally. I hope that, if the 
American Society of Mechanical Engineers 
ever listens to such a paper, a vote will be 
taken that it be denied a place in the record 
of transactions.” 

Thus Gascon’s paper abruptly ends. I 
think it reminds us of the importance of ac- 
curacy in text-books. Why should we 
excuse inaccuracy in a book more thanin a 
micrometer caliper ? 1f a workman discovers 
any inaccuracy in his caliper, or in his square, 
he sends it back to the maker, and asks for 
another. Some of this same kind of atten- 
tion would be a factor in improving text- 
books, 
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Machinery at Chicago. 





It is now announced from Chicago that 
space in the machinery department is about 
to be allotted, and that, instead of the 1,000,- 
000 square feet of space applied for by 
American makers of machinery, there is 
220,000 square feet available for them, or 
less than one-fourth the space asked for. 

It is said, however, that Chief Robinson, 
of the machinery department, will endeavor 
to secure the erection of an additional build- 
ing in which all brick, terra cotta and tile 
machinery, forges, blowers, grates and other 
boiler appliances, drop hammers and ma- 
chines for special forging—in fact, nearly al] 
machinery requiring the use of fire in its 
operation—will be exhibited. If Mr. Robin- 
son is successful in this it will greatly help 
matters, for the classes of machinery men- 
tioned above naturally require a good deal 
of room, and their removal to another build- 
ing ought to lessen the pressure for space 
very materially. 

It is much to be regretted, wethink, that 

space could not have been definitely assigned 
in this department much earlier. As it is, 
by the time intending exhibitors can know 
just how much space will be at their dis- 
posal, there will be but about six months 
time in which to prepare and install exhibits. 
Many exhibitors will find no difficulty in ac- 
complishing the work within that limit of 
time, and very few would have any diffi- 
culty if that were the only thing they had to 
do, but where, as often happens, an estab- 
lishment is taxed to the very utmost limit of 
its capacity to fill orders, the extra exertion 
required to get out, within six months, the 
machinery necessary for an adequate exhibit, 
may, we fear, not seem worth while. It is 
to be hoped that most of those who have ap- 
plied for space have gone on and prepared to 
fill it, in which case it will usually be com. 
paratively easy to contract the exhibit, 
though perhaps at a sacrifice of the com- 
pleteness and comprehensiveness originally 
aimed at, and which would, of course, have 
been very desirable from every point of view. 
But, as we have before pointed out, some 
have applied for space rather with a view to 
having more space and a larger exhibit than 
any competitor than to their actual require. 
ments for making a display fairly representa- 
tive of their products, and here is where 
“the fine work” must be done in the allot- 
ment of space. . Many can be reduced to 
one-fourth the space asked for without real 
detriment, while others must have nearly or 
quite all the space asked for to do justice to 
themselves or to the exhibition. 
But even as it is, and without the addi- 
tional building asked for by Chief Robin- 
son, there will be about five and a half 
acres of American machinery alone, and this 
will, therefore, be no mean affair. 





As having some connection with the fore- 
going, we have received the following, which 
appears to be a circular letter : 


London, September 26, 1892. 
To THE CHAIRMAN OF THE BritisH RoyAL 
CoMMISSION FOR THE COLUMBIAN Expo- 
SITION. 


Srr: After much consideration and after 
discussion with other members of the com- 
mission we have arrived at the conclusion 
that it will be undesirable for us to carry out 
our intention of proceeding to Chicago in 
October next, as part of the delegation rep- 
resenting the commission at the dedicatory 
ceremonies, 

The reasons that have led us to this con- 
clusion are as follows: 

When we were invited to attend these cere- 
monies we were given to understand that 
the dedication was to constitute a United 
States Government funciion to which the 
highest importance and weight would be 
given by the presence of the American Pres- 
ident, the members of his cabinet and heads 
of departments, as well as by that of the for- 
eign ministers, and that the representation of 
the British Royal Commission would bave 
the advantage of the presence of Sir Philip 
Cunliffe-. wen, whose past experience in 
exhibition matters, and the fact of his being 
a persona grata to the American nation, are 
so universally recognized; but the opinions 
of the officers of the exposition, as reported 
to the royal commission by its secretary on 
his return trom Chicago in July last, being 
to the effect that no particular importance is 





attached to the proceedings, and Sir Philip 





Cunliffe-Owen having for that reason de- 
clined to go to Chicago, it appears to us that 
no good purpose can be served by our under- 
taking a journey to the United States upon 
such a doubtful mission. 

We have to ask you to be so good as to 
read this letter to the commission, and to 
transmit a copy to the Secretary of State for 
Foreign Affairs. 

We have the honor to be, sir, 
Your obedient servants, 
JAMES DREDGE, 
Wattrr H. Harris, 
Members of the British Royal Commission. 


Then in addition to this we have the fol- 
lowing : 

This letter of Mr. Dredge emphasizes that 
of Sir Philip Cunliffe-Owen, published two 
weeks ago in the AMERICAN MACHINIST. 

In spite of his letter, the Chicago journals 
are carping at Sir Philip Owen’s ‘‘change of 
mind.” 

There is a great deal in this which is be- 
low the surface, and these journals are talk- 
ing of the slight to America, while if it had 
not been for the impression they had instilled 
into Sir Henry Wood’s too credulous ears, 
not only Chicago, but New York, would have 
been honored by the presence of all these 
gentlemen at the opening ceremonies. 

Will the AMERICAN MACHINIST show up 
this political maneuvering in its true light? 
The motive for it all has not yet appeared, 
unless it is the petty one of affronting Enug- 
land through her commissioners, It is well 
known in this country that almost the entire 
credit of organizing the British commission 
is due to Mr. James Dredge, and that ever 
since its organization he has constantly in 
his great journal done everything to pro- 
mote the interests of the Chicago exhibi- 
tion. He has, beside, lectured in Englana on 
the subject, published details and descrip 
tions of the work from time to time, and in 
every way shown himself to be friendly to it 

That he, of all men, should be thus affront- 
ed in this way savors of the ravkest ingrati 
tude. We can assure Mr. Dredge that if this 
exhibition had been heldin New York, as it 
suould have been, there would have been no 
honors too great forhim. That Chicago has 
failed to appreciate his work simply shows 
what is well known in the United States— 
that they are not educated up to the proper 
standard of culture. New YORKER. 





It is evident enough that there is friction 
between the Royal Commission and _ the 
World’s Fair Commission. It comes, as we 
have previously intimated, from a misunder- 
standing. 

Mr. Dredge is well known and respected 
in this country, and Mr. Harris ‘is also well 
known. 

The names of these well-known men 
is in itself evidence that no slight to them 
could have been intended. 





The fact appears to be that the entire mis- 
understanding bas come about through ig- 
norance which, under certain circumstances, 
is excusable—not entirely excusable, perhaps, 
because aman should not attempt to perform 
duties about which he knows nothing. Still 
there is an excuse, if it is lame and halting. 

It is a misfortune that Mr. Dredge and Mr. 
Harris will not be present at the dedicatory 
services at the World’s Fair. 

—_—_+>e___—_ 
Mismanagement of Ferries. 





During the Columbian celebration of the 
past week, not only great joy was manifested 
in the discovery of America, which gave 
liberty to thousands, but also in the vast 
progress made in the arts and sciences since 
that time. One of the objects of the great 
night pageant was to make a display of prog- 
ress, and this display was heartily cheered, 
and justly so, by a multitude of people, 
which, at the lower end of New York City, 
probably consisted chiefly of persons trans- 
ported to New York during the day from 
surrounding districts and cities. These, filled 
with pride and pleasure in what they had 
seen, hurried to their homes as soon as the 
show was over, but met with great disap- 
pointment when some of the ferries at the 
west side of New York were reached—all 
the progress there which might be reasona- 
bly expected was nullified by the gross mis- 
management or incompetency of the officials. 
Great crowds surrounded the various en 
trances of the ferries, causing a crush which 
was dangerous to life and limb, all due to 
the want of quick transportation, which any 
of the companies could have furnished had 
they been disposed todo so. The Pennsyl- 





a 
vania Railroad has earned a reputation, and 
we believe justly so, of being one of the best 
equipped, safest, best managed railroads jp 
this country, if not in the world, but on this 
occasion the management has shown, in our 
opinion, either a gross neglect for the com. 
fort of its patrons, or that it cannot cope 
with an unusually large crowd. The Penp. 
sylvania ferry-houses have an upper and 
lower waiting room; on the New York side 
the upper waiting room is reached by bridge 
spanning West street, its entrance being on 
Cortlandt street; this waiting room may also 
be reached by stairs inside of the lower ep. 
trance. On the night of the pageant we 
found the entrance on Cortlandt street closed 
at 11 15 Pp m., and the whole crowd was forced 
to pass through the lower entrance, causing 
great inconvenience and a tremendous jam, 
All the ferry-boats running from Cort. 
landt street are double-deckers; two of these 
are iron boats, comparatively new, and are 
probably the finest on the river; one of these 
was tied up in one of the slips on the New 
York side, thereby reducing the number of 
available boats for service, and also reducing 
the number of slips which could have beep 
used to great advantage. During the day- 
time access is had to the upper decks from 
the upper waiting rooms, but this access was 
cut off on the night in question, not only 
causing delay, but putting many of the 
tired-out persons to the inconvenience of as- 
cending the stairs on the boat, and descend- 
ing on its arrival, and then again climbing 
another stairs on the depot in order to reach 
the train. When it is remembered that this 
occurred on a night in which a display of 
progress in travel was certainly in order, the 
expression of disgust of many in the good- 
natured crowd is not a matter of surprise, 
But great credit is due to the few men on 
duty in the ferry-house, including a single 
policeman, for the manly way they dis. 
charged tbeir duties, and for the heroic 
struggle to maintain order; but their number 
proved powerless in preventing an over- 
crowding of boats, and dangerous travel. If 
the officials had courted accidents they 
could not have adopted a better course. The 
management on the Hoboken ferry was as 
bad, and this is really a matter of surprise, 
as we know some of the officials to be men 
of exceptional energy and ability; and how 
it is possible for such men to impose unnec- 
essary hardships on helpless women and 
children is beyond comprehension. 

—_-->e—____ 


Utility of Mathematics. 





All mechanics recognize the importance 
of having not only the best of tools, but also 
suitable ones for building machines, particu- 
larly where accuracy is demanded, other- 
wise time and labor will be wasted, thereby 
forming a barrier to the entrance into the 
tield of competition. But much time can 
also be wasted if proper attention is not 
given to the designing of machines. Indeed, 
this may occur in various ways; mapy small 
shops have no facilities for making the neces 
sary drawings, but build machines by piece- 
meal, and trust to luck for a successful com- 
pletion of the work; it is unnecessary to say 
that such a course involves a loss of time, if it 
does not lead to complete failure. Loss of 
time may also occur through the want of 
knowledge of even the rudiments of some of 
the higher branches of ma'hematics, and to 
this we wish to draw particular attention. 

There are a number of mechanics who 
have an idea that a knowledge of arithmetic 
is quite sufficient for solving any problem 
which may present itself in ordinary prac 
tice, and that a familiarity with algebra and 
geometry is a useless refinement in practice, 
and out of place in a machine shop. This 
a mistake, and such expression can emanale 
only from prejudiced persons who know 
nothing of these sciences, and therefore their 
opinions are evidently worthless. It is true 
that arithmetic is, sé to speak, a very effect- 
ive tool, and no one can afford to be without 
it, but it is also true that frequently much 
time can be saved by the use of algebra, 
which also gives, in many cases, simplicity 
to the computations. We have know® me 





chanics, unacquainted with algebra, spend 
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eer 
gveral hours in the solution of a problem 
which could have been solved in about one- 
quarter of the time if algebra had been em- 
ployed. It is not difficult to acquire a 
jnowledge of this science; indeed, great 
progress in its study can be made by simply 
employing as much time as is frequently 
wasted in the endeavor to solve problems in 
groundabout way. 

Much could be said of the utility of geom. 
etry; in fact, its principles are frequent- 
ly used unconsciously by mechanics, and 
form the basis of many mechanical designs, 
yet its utility is not as fully acknowledged 
gs it should be, and a study of it is neg- 
jected. The importance of the higher 
pranches of mathematics cannot be over- 
estimated, and mechanics will be the gainers 
by becoming familiar with them. 

———_- oe —__—_ 


Literary Notes. 





MODERN LOCOMOTIVE CONSTRUCTION. By 
J. G. A. Meyer. Fully Illustrated. New York: 
John Wiley « Sons. 


The autbor of this work has gained his 
experience in writing of the matters treated 
by fifteen years spent in designing locomo- 
tive engines, so that the predominant feature 
of the book is the showing up the results of 
actual experience rather than the advance- 
ment of theories. Of all theories, that theory 
which attempts to deal with the locomotive 
engine is likely to prove the most delusive. 
Tentative processes must be, in the main, re- 
lied upon. But in these actual trials it is 
evident that there can be evolved rules that 
will fit other cases. This is what the author 
hasdone. This extended experience has led 
up to the formulation of rules that lead up 
to the covering of all the ground in locomo- 
tive construction. There is not, so far as we 
can see, a case likely to occur in practice 
that is not covered by the rules given. These 
rules, applying to the proportioning of parts, 
are often—generally - given in the way of 
formulas, but are always explained so that 
any one who understands the four funda- 
mental rules of arithmetic can have no diffi- 
culty in managing them. In fact, one of 
the distinctive features of the book is the 
making of everything plain enough for the 
ordinary reader to understand without read- 
ing up specially for the occasion. 

The comprehensive character of the work, 
and the necessity of showing large and 
complete engravings, make it large, but the 
skill of the publisher has been such as to 
put itin good form for use. The type is ex- 
cellent, and the engravings as clear as a first- 
class drawing. The price is $10. 


WES LONS mi) 
as, 








NSWERS. 


Questions of general interest relating to subjects dis- 
cussed in our columns will receive attention in this 
department. The writer's name and address should 
aways accompan y the question. Neither correct initials 
nor location will be published when there is a request to 
that effect. If questions are enclosed with a business 











| “mmunication, they should be written on a separate 


| 







sheet. 








(445) E. C., Cincinnati, Ohio, writes: A 
ispute has arisen in regard to the steam 
Pressure carried by ocean steamers. -A. says 
€ practice is to have engines of low press- 
ures, and carry steam at about 50 pounds 
pressure per square inch. B. says they asa 
tule use compound and triple expansion en- 
sines, and use steam at a boiler pressure of 
tout 150 pounds. Will you kindly state 
Who is right? A.—B. is right; A. has not 
kept up with the progress made in steam en- 
gineering, 

(446) ©. H., 
Please give 





Watsonville, Cal., writes: 

A me information on the following 
subject: We intend to get a 4 horse-power 
kasoline engine for pumping water for irri- 
Fatlog purposes, and for house use. For 
Tigating, the water is to be raised 15 feet ; 
rod House use, the water is to be raised 90 
al the suction consists of 10 feet of ver- 
0 and 180 feet of horizontal pipe. The 
: ristaken from a lake. What kind of 
ram would you put in—a rotary or a 
should bene? And what size of piping 
sufficie e used? A.—You have not given 
= ent data to enable us to advise you 
rectly, neither can we, under any circum- 
ance, recommend one class of pumps or 











machines of any kind in preference to a) 
other Questions of this kind should be given | 
to a reliable consulting engineer who will! 
look out for the interest of his client. 


(447) J. W., Providence, .R. I., writes: 
Please explain how to lay out the curve ag} 
orchdofa sheet shown in the sketch; the 
radius of these curves being so long that 
they cannot be described with a trammel. 
A.—Jcin the points a and } by straight line, 
also draw the center line zy. Through the 
point a draw a line ae perpendicular to the 
edge ac, intersecting the center line zy in 
the point ¢ ; find the middle point g of the 
line e¢ f; this point g will be the highest 
point in the curve ag 6. Benda thin wooden 
batten to the three points a, g, b, so that it 
will form a fair curve, and draw the curve 


x 





“| Qo 
o 











ag. The lower curve is found in a manner 
similar to the foregoing, and is indicated on 
the sketch. 2. How can I find the areas of 
the grate and heating surface? I am not 
much of ascholar. A.—Multiply the total 
length in feet of the grate by its total widtb 
in feet; the product will be the area of the 
grate surface in square feet. The area of 
all plates which transmit heat to the water is 
counted as heating surface. To compute 
this you only need to know the elements of 
mensuration. We should advise you to take 
up this study—it is easily learned, and the 
time spent in learning it will amply repay 
you. 


(448) P. L., Fitchburg, Mass., writes: 
Please explain the term moment of inertia in 
the different ways it is used, but especially 
with regard to Question 263. I have always 
been stuck on similar problems. I do not 
understand the meaning of moment of inertia. 
Text-books give the moment of inertia of a 


rectangular bar equal to oem ; and for a 
cylindrical bar as . Please explain this and 


other points relating to this matter. A.— 
Before we show the application of the mo- 
ment of inertia we will explain how the mo 
ment of inertia of a rectangular surface A B 
C D about a given axis A B, Fig. 1, is 
found. Let # be avery small area of the 
given surface A BC D. Multiply this area 
by its distance from the axis A B, and multi- 
ply this product again by the same distance 
from the axis; or, in short, multiply the 
small area # by the square of its distance 
from the axis A B; the result will be the mo- 
ment of inertia of the small area #. If we 
now divide the rectangle A B 0 D into small 
elementary areas such as H, and find the mo- 
ment of inertia of each elementary area, and 
then add them, we obtain the moment of in. 
ertia of the rectangle A BC D. Of course 
the smaller the elementary areas are the more 
accurate will be the result. Now let us ex- 
amine this a little closer. Multiplying the 
elementary area HZ by simply its distance from 
the axis A B is equivalent to finding the vol- 
ume of a prism # F; and multiplying all 
the elementary areas of the given surface A 
BCD by their distances from the axis A B, 
and adding them, is equivalent to finding the 
volume of a wedge A B CD G,whose sides B 
Dand DG are equal in length. Further- 
more, multiplying the elementary area # iy 
the square of its distance from the axis A 

is eyuivalent to finding the: statical moment 
of the prism # F'; hence we may say that 
the moment of inertia of H F’is represented 
by the statical moment of the prism H F; 
and for similar reasons we may say that the 
moment of inertia of the rectangle A B C D 
is represented by the statical moment of the 
wecge «BOD G. Nowthe statical mo- 
ment of this wedge is found as follows: Let 
d denote the depth D B and also the length of 
D G, and let } denote the breadth B A; then, 
according to the simple rules of mensuration, 
the volume of the wedge will be equal to bd 
x 4d=4b)d*,. Thecenter of gravity of the 
wedge is # of d from the axis A B; conse- 
quently the statical moment of the wedge is 


equal to 
4bd*x¢¥d=}dd. (1) 

But we have seen that the moment of inertia 
is represented by the statical moment; it 
therefore follows that we can find the mo- 
ment of inertia of the surface A BC D by 
formula (1) instead of dividing the surface 
into elementary areas. Now to show how 


strength of a beam we shall refer to Fig. 2. 
Let H J represent a beam fixed at one end 
and supporting a load P. at the other. This 
beam, being at rest, is a-body in equilibrium 
under the action of the load P, the weight of 
the beam, and the internal stresses. ese 
internal stresses are resolved into vertical and 
horizontal components. The vertical com- 
ponents make up the shearing force, and for 
our purpose we may leave this out of con- 
sideration and deal with the horizontal com- 
ponents only. The load P tends to turn the 
beam about some point in the section of the 
beam near the support, and is resisted by the 
horizontal stresses in the beam, some acting 
in one direction and some in the other, or, in 
other words, the upper ho:izontal stresses 
are tensile and the lower ones compressive. 
The intensity of these stresses or forces may 
be represented by horizontal lines, and since 
the outer fibers of the beam are subjected to 
a greater stress than those near the center, 
these lines become shorter towards the center, 
thereby giving the wedge forms, as shown in 
the figure. The intensity with which the 
force P tends to turn the beam about the axis 
A Bis measured by the moment of P, which 
isequal to the force P multiplied byits distance 
from the support; this moment 1s called the 
bending moment. If 7 represents the dis- 
tance from P to the support, then the bend 

ing moment is equal to P x l. This bending 
moment is resisted by the moment of the 
horizontal stresses, which is represented by 
the moment of inertia of the section of the 
beam. But we have now to deal with two 
wedges instead of one, as shown in Fig.1, and 
if the rule for finding the moment of inertia 
of the wedge in Fig. 1is understood there 
will be no difficulty in finding the moment 
of inertia of the section of the beam in Fig. 
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beam and 3 its breadth, then the height B D 
of the upper wedge will be 4d, and its vol- 
ume will be 4d X ¢}dxXb=+}4 d* b; the 
center of gravity of this wedge from the axis 
A Bwill be } of 4d = $d; hence its stati- 
cal moment will be 4d?) X 3d = yi, d* db, 
and that of the two wedges will be2 X 
an A oe d* b 

1 , 
safety, the outer fibers must not be strained 
beyond the limits of elasticity; let S denote 
the allowable stress on these fibers, and c¢ 
their distance from the axis drawn through 
the center of gravity of the section, and J 
the moment of inertia; then we have - 


Px ta SHS (2) 


this is one of the fundamental formulas for 
investigating the strength of beams, and is 
applicable to square, round, or other sec- 
tions of beams. If, for instance, we apply 
this to a beam of rectangular sections (the 
moment of inertia we bave found to be 
and ¢ must evidently be equal to $d), 
we have by substituting 
Pxi= SxXbdxd@ 


12x40" 
which reduces to’ 
Pxl= 


If we now allow 12 000 pounds per square 
inch for the stress in the outer fibers, and di- 
viding 12,000 by 6 we have 

PX 1 = 2,000 x 0 x d@, 

or P = 7000 Xb Xa? 


as stated in your question. For 


Sxbxd* 
oo 


Since 6 and d are generally taken in inches, 
1 must also be taken in inches. The last 
formula agrees well with the rules given in 
engineers’ pocket-books for finding the safe 
load which a wrought-iron bar supported at 
one end and loaded at the other can support. 
Of course, it is not necessary to compute the 





all this is applicable to computing the 


moment of inertia for every cross-section, 
since this is given in engineers’ pocket- 


books. All that needs to be done is to use 
formula (2) and give the proper value for J 
andc. For instance, the moment of inertia 


for a circular section is a in which d de- 


notes the diameter; in this case, ¢ will again 
be equal to 4d. Hence formula (2) becomes: 


+x.” 
which reduces to : 
fee SX 3.1416 x d’, 
32 : 
or P= 5 _X 8.1416 x a 
32 xX 1 
Your other question we will answer in an- 
other issue. 


HUSINESS SPECIALS 


Transient Advertisements 50 cents a line for each 
insertion under this head. About seven words make a 
line. Copy should be sent to reach us not later thax 
Saturday morning for the ensuing week's 4ssue. 


























There is an unanswerable question on page 20. 

Shafting Straighteners. J, H. Wells, Tampa. Fla. 

Ideal Drawing Stands. M. C. Hammett, Troy, N.Y. 

Forming Lathes. Mer. Mach.Tool Co., Meriden, Ct. 

$10 Countershafts. A D Pentz, Elizabeth, N. J. 

Tool Holder: Armstrong Bros. Too! Co., Chicago. 

New lists of cutters. Brown & Sharpe. 

“Bradley’s Power Hammers, the best in the 
world.” 20 sizes. Bradley & Co., Syracuse, N. Y. 

The Improved Justice Hammer. Williams, White 
& Co., Moline, Tll., manufacturers. 

Pattern and Brand Letters. A variety of sizes 
and styles. Heber Wells, 8 Spruce St., New York. 

Davis Key-Seating Machines kept in stock by 
Manning, Maxwell & Moore, 111 Liberty St., N. Y. 

Selden Packing for stuffing box, with or without 
rubber core. Randolph Brandt, 38 Cortlandt St.,.N.Y. 

8. A. Smith, 23 8. Canal St.. Chicago, IIl., is agent 
for Standard Tool Co.’s Twist Drills. 

Pulley lathes, most efficient offered. The Lodge 
& Shipley Machine Tool Co., Cincinnati, O. 

J. 8. Thurman, M. E., Indianapolis. Ind., Expert 
Patent Solicitor. Inventions Perfected. 

Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus, 
air pumps, acid blowers, filter press pumps, etc. 


For the Latest Improved Diamond Prospecting 


Drill, address the M. C. Bullock Mfg. Co., cor. 
Canal and Washington Sts., Chicago, Ill. 
Patterson, Gottfried & Hunter, Limited, 146-150 
Centre st., New York, are putting on the market 
a new alarm speed indicator. Send for circulars. 
8. W. Card & Co,, Mansfield, Mass., are puttin 
on the market a newline of stocks and dies, wit 
their patent adjustable dies and guide. S. A. Smith, 
23 S. Canal Street, Chicago, Ill., Westefn Agent. 
25/’ “Only Drill Press built on 
82" ‘Ko-rekt’ principles, 
37" Even if they come from Jersey.”’ - 
42" Gould & Eberhardt, New Ark, N. J. 
Patent Soliciting of High Class. 
D. Walter Brown, Counsel in Patent Cases, 
81 Nassau Street, New York. 
Send for Brief History of Patent Legislation. 
De Lamater Screw Propeller Wheel, made only 
by The Samuel L. Moore & Sons Co., Elizabeth- 
port, N. J., who have purchased from C. H. De 
Lamater & Co., New York, all their patterns, 
books of record, gauges, etc. Location and equip- 
ment well adapted for Heavy Steamship Repairs. 
“Binders” for the AmERICAN MACHINIST. Two 
styles—the ‘‘ Common Sense,” as heretofore sold by 
us, and mailed to any address at $1.00 each, and the 
**New Handy,” mailed at 5Uc. each. The former 
has stiff board covers, while the latter has flexible 
covers with full page opening flat. Either will hold 
the entire 52 issues of any volume. AMERICAN Ma- 
CHINIST PUBLISHING Co., 2083 Broadway, New York. 
“Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator and making al! required calcu- 


lations from the diagram, also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price, $2 
postpaid. Published by John Wiley & Sons, 53 East 
Tenth Street, New York. 


——_+e>e—_—_— 
A Review of Fly-wheel Formule. 





By Proressor JOSEPH TORREY. 





It has often seemed to me that many of 
the articles contributed to the AMERICAN 
Macuinist would be gredtly enhanced in 
value if the writers would take a little time 
and space to consider previous work on the 
same subject, and to connect their own ob- 
servations with those of previous workers on 
the same subject. It is almost universally 
customary in chemical, physical, and other 
strictly scientific publications, for each author 
to precede the account of his own experi- 
ments with a review of the ‘‘ literature of 
the subject,” so far as it is accessible to him, 
and this custom, besides giving added co- 
herency to the bulk of knowledge as it 
grows, serves doubtless, in many cases, a 
very useful purpose in keeping out of print 
much that would be printed were it not for 
the necessity of becoming acquainted with 
past work. For it often bappens that when 


one has, as is sometimes the case, carried 





through his experiments without looking up 
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the literature, he finds when it is ready to 
print that the same work has been done long 
ago. 

The practice in mechanical and technical 
journals is not so definite on this point, and 
probably cannot, for a long time, at least, 
be made so, but in my opinion it would have 
a most excellent effect if some attempt were 
made in this direction. One of the very 
best things about such a custom at large, 
and habit on the part of the individual, is 
that it sends him back, and makes him what 
every one must be who will be truly wise—a 
student of history. 

I do not expect that every mechanic will 
have access to a large library, and undoubt- 
edly any one who has, often finds mechanical 
literature rather rough reading, but any one 
who has the AMERICAN MACHINIST ought 
certainly to know what has been said on a 
given subject through its columns, and it 
seems as if it might be a comparatively short 
and easy task, before writing out anything, to 
run over the AMERICAN Macutnist files and 
see whether the matter in hand is really any 
advance over what has been done or written 
before. 

As a single illustration of the value of 
mechanical history to mechanics, perhaps I 
may be permitted to mention Mr. George 
Escoll Sellers’ articles on ‘‘ Early Engineer- 
ing Reminiscences.” Any reader of the 
AMERICAN Macurnist who failed to follow 
and digest those articles thoroughly would 
do well to do so at the earliest opportunity. 

I admit that not much has been said about 
fly-wheels, so far, but there is one more point 
I wish to make, even at the risk of rambling. 
In my opinion, the ones who could accom- 
plish the most in the way mentioned are 
those men of high authority and wide repu- 
tation in mechanical matters, who from time 
to time speak to us through the AMERICAN 
Macurnist columns. Their opinions have a 
weight with young engineers which is not 
easily measurable, and their opportunity to 
mold correct habits of thought is an enviable 
one. The power that an engineer—or any 
one who thinks—needs, is the power of seeing 
things in their correct relations to other 
things. Some men are endowed with it 
naturally, and they are nearly always dis- 
tinguished men. Every one can cultivate it 
to some extent; much depends on early 
training. If it is learned early in one’s 
career that facts are valuable only when 
they are properly understood with relation 
to other facts, and if one makes an earnest 
effort to put each newly acquired piece of 
knowledge in its proper place in the struct- 
ure, the habit of thought, once formed, 
will grow, and the sight will grow con- 
stantly clearer. 





Some time ago I did a little studying on 
the fly-wheel question, and the results were 
given in the AMERICAN Macuinist for July 
30 and August 20, 1891. It was intended at 
the time to review the subject somewhat, but 
the files of the AMERICAN MACHINIST were 
not accessible, and other work compelled a 
postponement. The recent papers by Mr. 
Leicester Allen have led me to complete and 
set in order what should have been done some 
time ago, and so, by way of setting a good 
example to my betters, I propose to bring 
together representative fly-wheel formule, 
past and present, and see what we have 
learned, and whether we have really made 
any advance over our fathers in solving the 
problem, which is, to proportion a fly-wheel 
which shall, with least possible weight, give 
a suitable steadiness of motion at the intended 
speed. 

The problem has not, it is true, always 
been so broad a one, so perhaps we will first 
consider some rules which partially solve it. 

The first man to proportion an engine fly- 
wheel was probably James Watt. His rule, 
which is characterized by the simplicity 
which runs through all his work, was as fol- 
lows: ‘‘ Make the vfs viva stored up in the 
wheel equal to one-half the work developed 
by the engine in 3% strokes.” 

By vis viva Watt undoubtedly meant the 
product of the mass into the square of the 
velocity, which is, as will be seen, just twice 
the value of our terms ‘‘ energy of motion,” 





or ‘‘ kinetic energy,” both of which are ex- 
pressed by one-half the product of the mass 
into the square of the velocity. The ‘‘ mass” 
of any body equals its weight divided by 
the acceleration of gravity, which, near the 
latitude of London, can be taken as equal to 
32 2 force units. 

The basis on which the ‘‘ work developed 
by the engine” was ascertained was the 
nominal horse-power, as it is called now. 
The methods by which this was calculated 
in Watt’s time are probably familiar, and it 
is not necessary to give them. The nominal 
horse power, multiplied by 33,000, gives the 
foot-pounds of work done in one minute, and 
from this the work in foot-pounds per stroke 
can easily be calculated. We can now put 
Watt’s rule in a form easier to use. If we 
put: 


ll 


weight of wheel rim in pounds, 

= ‘‘mass” of wheel rim, 

= velocity of rim in feet per second, 

work done by engine in one stroke, 
W 

82.2’ 


N° R= 
| 


we have, remembering that M = 








We .. 2.76 P 
cme as 
from which we obtain by reduction : 
_ 60.37 P 
oo 


In after years, when Watt had joined 
forces with Bouiton, another rule came into 
being. I find it quoted by John Bourne in 
his ‘‘ Catechism of the Steam Engine,” p. 8. 
Expressing it in a formula, we have : 

= na S — sectional area of wheel rim 
in square inch. 

S = length of stroke in feet, 

d = diameter of cylinder in inches, 

N = No. revolutions per minute, 

D = mean diameter of rim in feet. 

This formula can easily be changed so as 
to give the weight of the rim instead of 
the sectional area. Without taking space to 
go through all the steps, the formula finally 
becomes : 

432,684 d* 8 
N*® Dt 

The application of these two formule, so 
closely associated with early constructive 
engineering to the Watt engine shown in 
the AMERICAN Macurnist for September 22, 
page 5, is very interesting. I have no way 
of knowing how much the details of the 
engine have been changed, but it is certainly 
noteworthy that in at least two details the 
engine carries the stamp of its builder. One 
is the piston speed, which varies only slightly 
from Watt’s rule—128 times the cube root 
of the stroke in feet; and the other is the 
fly-wheel, which, as will be seen, closely 
follows the old Watt rule. The engine is 
rated at a 90 horse-power. Calculating from 
the data as given in the AMERICAN MACHIN- 
IsT, we have : 

W = 15,900 pounds, 

This would give a sectional area of about 
fs of a square foot by calculation. The 
drawing, as shown, appears to be on a scale 
of £ of.an inch to the foot. On this sup- 
position the sectional area of the wheel rim 
would be very closely ,8, of a square foot 
by measurement. It is quite possible that 
this is a mere coincidence, and that the 
wheel may not be the original one at all, 
but it certainly follows Watt's practice. 

The Boulton-Watt rule, applied to the 
Same case, would give a sectional area of 
0.82 square foot, and a proportionally heavier 
wheel, It is quite probable that heavier 
wheels became necessary as requirements 
grew more exacting. 

Bourne gives the following rule as in 
general use at the time his book was written. 
If we put : 

H, P. = nominal horse-power, 


W= 


N = number of strokes per minute, 
D =mean diameter of wheel rim in 
feet, 
nm = number of revolutions per minute, 
then first 2P — t £3 
then 2,760,000 K = cubic contents of 


D* n* 
rim, assuming the rim to be made of cast- 
iron, 





Changing the form so as to get the weight 
of the rim, we have: 

W — 1,242,000,000 K 
D? n? 

Applying this rule to the Watt engine, we 
have for the sectional area of the rim 1.04 
square feet, and for the weight 27,117 
pounds, assuming that a cubic foot of cast- 
iron weighs 450 pounds, and taking the di- 
ameter of the wheel as 18.8 feet, according 
to the measurement of the drawing. 

Just before giving the above rule, Bourne 
gives a general one founded on the method 
of Watt. He says that if the work stored in 
the wheel is from two to four times that de- 
veloped in one-half a stroke, the speed will be 
regular enough for most purposes, but that 
if very great regularity is desired the work 
stored in the wheel should equal six times 
the work done by the engine in one-half a 
stroke. We shall see before we finish this 
study how Bourne’s ideas of great regularity 
compare with those of modern engineers. 

Molesworth in his ‘‘ Pocket-book” gives 
the following : 





PS 
7 = 
in which 

D = mean diameter of rim in feet, 

P = total pressure on piston in pounds, 

S = length of stroke in feet, 

W = weight of rim in cwts. 

The Watt engine is stated to carry 8 
pounds steam by gauge. This will give— 
if the ratio of expansion is the same as pre- 
vailed in Watt’s time—about 21 pounds M. 
E. P. The piston area is 754.77 square inch, 
so the total pressure in pounds is 754.77 x 
21 = 15,850 pounds. The formula then 
gives: 

W = 19,850 X 8 — 119.41 cwts, = 11,241 

18.8 x 45 
pounds. 

This gives a very light wheel; too light, 
by far. Finally, I will cite two formule 
which have been given at different times in 
the Question and Answer department of the 
American Macurnist. The first appeared 
in answer to question No. 536, December 10, 
1891. It issimply the Boulton-Watt formula, 
with the constant number in the numerator 
a little more than doubled : 
785,400 d? S 

DN 

Naturally it will give a rim a little more 
than twice as heavy as the old Boulton- Watt 
rule. 

The second one answered Question No. 
297, in the issue of July 2, 1891. It is quoted 
from the catalogue of the Buckeye Engine 
Company, and has the following form; 


 — 12 000,000 A S, 
DPN’ 
A = area piston in square inch, 

the other letters meaning the same as in 
other preceding formule. This rule, ap- 
plied to the Watt engine, gives an excessively 
heavy fly-wheel—475,500 pounds. All it 
shows is that what such builders as the 
Buckeye Engine Company call steady mo- 
tion is unattainable in an engine of such 
slow rotative speed without a great outlay of 
iron, which will give rise to greatly increased 
friction on journals, and increased rapidity 
of wear—a most instructive lesson, certainly. 

I have considered these formule together, 
because they are much alike, and constitute 
a group identified particularly with the 
early history of constructive engineering. 
It is true that many such are in use, having 
been ‘‘ doctored” so as to suit the purpose in 
hand, but it is nevertheless true that they do 
not represent or involve the best knowledge 
we have on the subject at the present day. 
They will, however, always be attractive on 
account of their simplicity, and the ease 
with which the necessary data can be ob- 
tained, and for many not too exacting re- 
quirements they will answer the purpose. 
The constants need to be adjusted by trial, 
or according to experience, and, if this is 
done, any of the formule which have been 
considered, from the old Watt rule up (with 
the possible exception of the Molesworth 
rule) will give, for engines of the same type, 
satisfactory results. In the next paper an- 
other class of formule will be considered. 




















There is to be an electric railway built from gap. 
dusky, O., to Norwalk, O. 


New Steel Process Company, Nashville, Tenn, 
has been capitalized at $10,000,000 for manufactur. 
ing steel by Hill’s process. 


The Valatie (N. Y.) board has been very succegg. 
ful in getting subscriptions to the new silk ribbon 
enterprise, and it will probably locate. 


The Trinidad rolling-mill, at Trinidad, Colorado 
is being operated by Hofius & Piggott, who ws 
erecting a new heating furnace and a new 9-inch 
mill. 


The Middletown (Ohio) board has secured the 
McSherry plant, and work on the new buildings 
will begin at once. The concern will employ about 
300 hands, 


Cousins & Tucker are building a grist-mill near 
the depot at Steep Falls, Standish, Me. The mij] 
will be two-story, 30x40 feet, and will be run by 
steam power. 


A wooden extension, thirty feet long, is being 
built on the Oldtown (Me.) woolen-mill, and when 
finished it will be used as a steam house in which 
to steam yarn. 


A silk-mill, 50x200 feet, will soon be erected at 
the corner of Columbia and Pennsylvania avenues, 
Lake View, N. J., by the O’Neill & Kuett Silk Man- 
ufacturing Company. 


The Vulcan Iron Works, Wilkes Barre, Pa., is 
building a boiler shop 80x150 ft., and the black. 
smith shop will be increased 50x100 feet, and the 
foundry extended 50 feet. 


Tate & Co, manufacturers of braided cotton 
cordage and wire goods, Malden, Mass., are build- 
ing anew plant. The plant will be furnished with 
motive power by a 35 horse-power engine and a 40 
horse-power boiler. 

James P. Lewis, of Lowville, N. Y., is making ar- 
rangements for the erection of a large paper-mill 
at Beaver Falls, N. Y., equipped with six pulp 
grinders, thirty dryers and a first-class paper ma- 
chine. The building will be 30x200 feet. 


The Board of Industries, of Warren, Ohio, has a 
proposition from a large manufacturing concern 
looking for a location. It will require $1,500 towards 
a building site to secure the plant, and a committee 
has been appointed to raise the amount. 


The Whitman Agricultural Works, Auburn, Me., 
are to enlarge their machine shop, and the founda- 
tion for the addition is already in. The Whitman 
Company will probably get out during the winter 
2,500 corn planters for next season’s demand. 


The contract for the erection of the new silk-mill 
at Columbia, Pa., has been awarded to Bachman 
& Forry, of that borough, for $19,000. The build- 
ing will be of brick, 375 feet long and 41 feet wide, 
and three stories high, and is to be completed by 
January ist, 1893. 


The Carmel (Me.) cheese factory, which has not 
been operated of late, has been suld to Benjamin 
Robinson, who proposes to move it upon the water- 
power that he owns and make a carding-mill of it, 
to be ready for next year’s clip of wool. I+ willbe 
aconvenience to the farmers of that locality. 


Brooks (Me.) citizens are agitating a shoe factory 
movement. The indications are that a shoe factory 
to employ over one hundred people can be ob- 
tained if the peop!e will give reasonable encourage- 
ment. The site of the proposed factory is the old 
A. J. Roberts mill, now owned by R. G. Edwards. 


The Blue Label Shoe Company has been orgal- 
ized at Lewiston, Me., for the purpose of manufac- 
turing and dealing in boots and shoes, and similar 
goods, with $9,000 capital stock, of which $500 is 
paid in. The officers are: President, Daniel C. 
Lown, of Lewiston; treasurer, Wallace W. Buck, 
of Lewiston. 

The Foster Engineering Co., makers of valves, 
pressure regulators, etc., have largely increased 
facilities for manufacture in their new shops at 
Newark, N.J. At the recent election of officers, 
Mr. J, M. Foster was chosen president and general 
manager; Mr. J. S. Mundy, vice-president, and Mr. 
J. Newton Baker, secretary. 

The old Clintonrolling-mill, Pittsburgh, Pa., oper 
ated by the Clinton Iron and Steel Company, will 
do away with its seven double and nineteen single 
puddling furnaces, and erect two 20-ton opel 
hearth furnaces. The work will cost about $125,000. 
Additions will probably subsequently be made to 
the rolling capacity of the plant. 

The Peerless Mfg. Co. are building a mill in Bar- 
ton, Vt., on the site of the old Walter Heywood 
Chair Co.’s saw-mill, which will be 140x40 feet, two 
stories high, with ells, boiler room, office, ete. The 
site is at the outlet of Crystal Lake, and the stream 
affords ample water-power. The company will 
employ from 100 to 300 hands. 

The Arkansas Mineral Belt Railroad Company 
filed articles of incorporation with the Secretary 
of State at Little Rock, Ark., recently. The road 
will begin at Little Rock and run northward. The 
length of the line in Arkansas will be 150 miles and 
25 in Missouri. The capital stock is $3,500,000, of 
which $2,000,000 has been subscribed. C. P. Hun- 
tington is president of the company. 

One more industry is destined for Worcester, 
Mass. It is the intention of the Rice, Barton & 
Fales Co. to erect on newly-purchased land larg? 
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and modern shops to accommodate the rapidly in- 
creasing business of the concern, which has out- 
grown its present quarters. The concern makes a 
specialty of machinery for the manufacture of 
paper, and employs about 200 hands. 


The Lynch & Sweeney Mfg. Co. was recently or- 
ganized at Rome, N. Y., for the manufacture of 
shoes. President, Joseph P. Sweeney, vice-presi- 
dent, Edwin Evans; secretary and treasurer, Wil- 
liam H. Lynch; directors, T. H. Stryker, H. D. 
Hager, W. J. Doyle, Edwin Evans, Charles Bar- 
nard, W. H. Lynch and J. P. Sweeney. As soon as 
a location is settled upon, the work of getting nec- 
essary machinery in place will begin, preparatory 
to starting the factory. 


At a meeting of the directors recently it was de- 
cided to locate the immense steel plant of the Ohio 
Steel Company on the Hawkins farm at Youngs- 
town, O. The plant will have a daily output of 
from 1,000 to 1,200 tons of steel billets, nail slabs» 
sheet and tin-plate bars, for which there is a stead- 
ily growing demand. It will employ 1,000 men. In 
point of capacity it will be second only to the 
Krupp Steel Company’s output at Essen, Germany, 
and will start with the largest starting output of 
any steel plant in the United States. 


Contracts are being let for the eleven buildings 
which the Denver Steel Rolling-mill Company are 
to erect on twenty acres of land northeast of 
Swansea, Col. The company has acapital of $250,- 
000, and the following are the officers: President, 
w.N. Byers; vice-president, E. H. Webb; treasur- 
er, Fine P. Ernest; secretary, Charles D. Cobb; gen- 
eral manager, Edwin A. Beers. The buildings will 
cost $50,000, and most of them will be of brick and 
iron. The plant will have seven boilers of large 
size; also four engines aggregating 1,200 horse- 
power. Cotton ties will be among the articles 
manufactured. 











Machinists’ Supplies and Iron. 





New York, October 15, 1892. 

Iron—American Pig—We quote Staadard North- 
ern brands, No. 1 Foundry, $15 to $15.50; No. 2, 
$14 to $14.50; Gray Forge, $13 to $14. Southern 
brands of good quality are obtainable at $15 to 
$15.50 for No. 1 Foundry; $13.50 to $14 fer No. 2; 
and $12.25 to $13 for Gray Forge. 

Scotch Pig—Coltness is quoted at $21; and $20.25 
for Eglington. 

Antimony—The market is firm. We quote L. X.. 
lic. to 1144c.; Cookson’s, 11}¢c. to 115¢c.; Hallett’s, 
103¢c. to 1044c. 

Copper—The market has a higher tendency. It 
is reported that a quantity of Lake Copper has 
changed hands at 11.60c. to 11.75c. The latter price 
is still bid, but the Lake Companies are firm at 12c. 
Casting Copper is held at 10.75c. to 11c. 





Lead—The market is dull. Very little interest is 
manifested; 3.90c. is bid, and 4c. asked for large 
quantities. 

Lard Oil—Prime City is quoted at 66c. to 67c.; 
Western on spot at 65c. to 66c. . 

Spelter—Sales are reported at 4.40c. for New 
York delivery. Agents are anxious to sell at the 
same price. 

Tin—The market has a bigher tendency. Sales 
are reported at 20.50c.:to 20.80c. 
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* WANTED * 

** Situation and Help” Advertisements only inserted 
under this head. Rate 80 cents a line for each inser- 
tion. Seven words make a line, and the address as 
desired to a r should be included. Copy should te 
sent to reach us not later than Saturday morning for 
the ensuing week's issue. Answers addressed to our 
care will be forwarded. 














Mechanical and electrical engineer is open for en- 
gagement; 9 years’ experience. D., Am. MAcu. 


Wanted—Position by pattern maker; 4 years 
Cooper Institute. Box 12, AMERICAN MACHINIST. 


Wanted—Good mech. draftsman, familiar with 
modern machine shop practice. M. P., AM. MAcH. 


Machine draftsman wishes position. Good refer- 
ences. Address W. Lindorff, 434 E. 57th St., N. Y. 


Mechanical draftsman, good designer, wants 
situation. Address Box 15, Am. MacuInIsT. 


Wanted—Six 1st-class all-around mach. Gifford 
Bros. Foundry and Machine Shops, Hudson, N. Y. 


Wanted—A comp. mech. draftsman on construc- 
tion work. Geo. D. Dutton, Springfield, Mass. 


Wanted--Situation as foreman of brass foundry, 
by a competent man of long experience; best ref- 
erences. Address Box 13, AMERICAN MACHINIST. 


Wanted—Position as general foreman of shop 
building high-speed engine and general work. 
Address J. A. D., AMERICAN MACHINIST. 


Position wanted by mech. eng. and draftsman. 
Heavy and light work, mining mach. Thor. tech. 
education, good math’n. Box 403, Scottdale, Pa. 


Wanted—Ass’t pattern foreman for architectural 
iron work. A fine opening for an ambitious young 
man, The Snead & Co. Iron Works, Louisville, Ky. 


Wanted—Metal pattern maker on patterns for 
iron pipe fittings and valves. Apply to the Kelly & 
Jones Co., Greensburg, Pa. 


Wanted—Three planer hands, 3 lathe hands, and 
2 floor hands, all first-class men. Sioux City En- 
gine Works, Sioux City, Iowa. 


Position as superintendent, by one who at present 
is employed as fureman in one of the first-class 
shops in the country. Address Box 99, Am. Macu. 


A superintendent or general foreman now holding 
position wants to make achange. High speed en- 
gine concern preferred. K., AMERICAN MACHINIST. 


Competent mechanical draftsman, with shop ex- 
perience, speaking French and German, desires 
position. Address Box 19, AMERICAN MACHINIST. 


Mechanical engineer, experienced in steam and 
steam power plants, power-transmitting and pump- 
ing mach’y, wishes situation. Y., Am. MAcu. 








in iron or steel, a BRADLEY HAMMER w 
other similar tool. Send for circulars. 


eeseseseSeseSeSese 


Bradley Hammers. 


If you plate, draw. square, taper, erage, collar, spindle, or do any manner of die forging 
ll soon pay for itself, by what it will save over any 


BRADLEY & COMPANY, Syracussz, N. Y. 
ppp ils 

















MANUFACTURERS OF 


P. BLAISDELL & CO., 






MACHINISTS’ TOOLS, 


suo For cataLocue. WORCESTER, MASS. 





Position as foreman, by one holding such a posi- 
tion at present, but desires to make a change. 
Address Box 100, AMERICAN MACHINIST. 


Wanted—By tool maker, now holding position as 
foreman, a similar position-within 20 or 30 miles of 
New York. Understands milling machines, turret 
lathes, taps, dies, etc. Box 18, Am. MAcHINIST. 


Wanted—A young graduate of technical school 
to work in office of scientific journal located in 
southern city. Small salary to commence with. 
Address Box 16, AMERICAN MACHINIST. 


Wanted, at once, a thorough machinery pat- 
tern maker, one prepared to do all kinds of 
wood work. A steady position for a good man. 
Address, stating age, and wages expected, Valley 
Iron Works, Williamsport, Penn. 


Wanted—Position as foreman in pattern shop, by 
young married man; 15 years’ experience in machine 
and architectural patterns: have run large job 
shop; can design, lay out, and make estimates; ex- 
pert on gears; know how to handle men; highest 
references. X.Y. Z., care AMERICAN MACHINIST. 


Wanted—An experienced foreman in the machine 
shops of this company; a man thoroughly up in 
modern shop practice and accustomed to fine work 
required. Address, stat’g full part’c’s & pay exp’d, 
with refs.; also good mach’s wanted. Lanston Mon- 
otype Mach.Co., 801 Market Space, Washington,D.C. 





Wanted—Position as ass’t supt. or foreman in a 
shop building pumping or gen. mach’y. 16 years’ 
exp. as foreman of machine shop in same line. 
Best of reference furnished. P., Am. MACHINIST. 


Wanted—Position as chief draftsman, or con- 
structing engineer, or ass’t to latter, by a mechan- 
ical engineer and naval architect, graduate of. 
leading polytechnic institute in Europe. Is 37 
years old. and has 18 years’ experience, includ- 
ing 6 years with the Russian oil firm of Nobel 
Bros. Box 17, AMERICAN MACHINIST. 


A shop in N. Y. City having an established bus., 
plenty of outside work, and mfg. a staple line, re- 
quires a prac. man as working sup’t, to take entire 
charge of running the plant. He must take a small 
interest within one year, fully understand manage- 
ment of men and organization of shop, and have 
highest references as to character. Owner would 
supply necessary capital to push and develop. 
Address Owner, care AMERICAN MACHINIST. 


Foreman or assistant superintendent wanted for 
machine works doing a general business. Good 
opportunity fora pushing, enterprising and reliable 
man. Must be comp. to handle 50 to 75 men to best 
advantage, well up in modern practice, especially 
in mill mach’y, boilers and steam generating; goou 
draftsman pref’d. State age, nationality, ref., and 
salary exp’d. Interview appointed later. Location 
within 40 miles of N. Y. City. Box 11, Am. Macu. 





HAMMER 


Meet all requirements more 
fully and satisfactorily than any 
other of its competitors, 


INVESTIGATION IS NOT COSTLY. 
INVESTIGATION IS CONVINCING. 


WRITE FOR GATALOGUB TO 


THE HACKNEY HAMMER CO. 


20 Johnson St,, CLEVELAND, 0. 








CHAPTER I,—Classification of Locomotives—Train Resistance 
—Tractive Force —Weight of Engines. 

CHAPTER II.—Construction of Cylinders—Steam Pipes—Slide 

alves, 

Cuarter  III.—Valve Gear—Construction of Links. 

Cuapter IV.—Construction of Pistons — Crossheads — Slides— 
Stuffing-boxes. 

CuaPreR V.—Frames—A xle-boxes. 

Cuapter VI.—Driving-axles—Driving-wheels—Counterbalance, 

Cuaprzr VII.—Main Rods—Side Rods—Crank-pins. 

Cuapter VIII.—Throttle-pipes — Throttle-valve gear — Safety- 


valves—Whistle—Pumps—Checks, 


JOHN WILEY & SONS, Publishers, 


FROM OIL CUP TO CYLINDER. EVERY PART DESCRIBED IN 


LOCOMOTIVE CONSTRUCTION. 


By J. G. A. MEYER, Esq. 
(Associate Editor of American Machinist), 


IX,—Spring Gear, 
X.—Boilers—Grate Surface—Heating Surface—Rivet- 
ed Joints—Extension Fronts, 
XI.—Ash-pans— oa 
XII.—Sand-boxes—Bells—Pilots—Braces from Boiler to 
rames, 
X11I.—Engine Trucks. 
XIV.—Oil-cups—Cocks—Injectors. 
CuapteR XV.—Tenders. 
Cuapter XVI.—Useful Rulee—Formulas and Data. 
Cuapter XVII.—Compound Engines. 
4to, Cioth, 1030 Illustrations, - - $1 


- NEW YORK. 


CuapTeR 
CHAPTER 


CHAPTER 
CHAPTER 


CHAPTER 
CHAPTER 


0.00. 





MACHINISTS, Write for Circular of 





COMBINATION INSIDE MICROMETER CALIPER AND DEPTH GAUGE, 
Agents wanted. J.T.SLOCOMB & CO., PROV., BR. 1. 





VANDERBEEK’S 
TRADE MARK. 


J * 


MILLING MACHINE. 
FIVE STYLES. 
THE STATES MACHINE CO., 
HARTFORD, CONN. 









CHAN SIV OMA, 









o- HE On Wood 
TRAVELING ERA ? Overhead Beams, 
PRICE OF MACHINE, - - $100.00. 
Timber, Bolts, Track Iron for overhead frame, 11.50. 


Send for Illustrated Circular, giving full details, 


T. SHRIVER & CO.°New York. 


CLAMP DRILLS. 


No. 1.—Weight, 30 lbs., Price, $15. 
No.2.— “ 40 * . “ 20. 
No. 8.—Geared, 40 ‘* - ey 20. 
No. 4— oe 50 “ o * “ § 


Liberal Discount to the trade. Send for circular 
of full description. Also light-drilling machines 
for Hand and Power. 


GEO. BURNHAM & CO., Worcester, Mass. 


BRASS-WORKING TOOLS. 
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SCREW MACHINES. 





EVERY MACHINIST 


SHOULD HAVE A COPY OF 


MONTGOMERY & CO.’S 
NEW TOOL CATALOGUE. 


It is a 704-page cloth-bound book. 
A copy will be sent, express paid, to 
any one sending $1.00, and the money 
paid for book will be refunded wit 
first order amounting to $10.00 or 
over. After getting the book and 
examining it, if you don’t think it 
worth what you paid, send it back 
express pest, and your money will 
be refunded, 


MONTGOMERY & CO., 


106 Fulton St., New York City. 








COMBINING 





BORING «> TURNING MILLS 


EVERY IMPROVEMENT. 


14 SIZES—FROM 5 TO 20 FEET. 


by Ant 
uae?) BETTS MACHINE COMPANY, 
sa al WILMINCTON, DEL. 





FOR LAGGING LOCOMOTIVE BOILERS. 


United States. 





87 Maiden Lane, NEW YORK. 


ASBESTOS CEMENT FELTING, 


Samples and Descriptive Price List Free by Mail. 


We are prepared to take Contracts for applying 
Steam Pipe and Boiler Coverings in any part of the 


H.W. JOWNS MANUFACTURING CO,, , 














L DANS MREGo 
87 MAIDEN LANE, 
% SEW YorE 

GHICASD, PHILAGELGA, LOSUUE 
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Wanted—A man capable of sup*tding a moderate 
ed agricultural mach'y plant; must possess exec 
itv, intelligence, with a thor. knowledge of gen. 
mach’y; without these qualifications don’t app 
unquest’d ref’s re d: state past exp lmnrore: 
ment, S 28, care Lord & Thomas, Chicago, Ill. 





+ MISCELL ANEOUS WANTS + 


j mé wilh be inserted under this ad at 
j s per tine, each insertion, Copy should be sent to 
reach us not later than Saturday morning for the ensu- 


Lng kes inswers addressed to our care will 
t ded 

Cheap 2d-hd lathes & planers. 8S. M.York,Clev’d, O. 

Best Steel Flue Scraper Kelley Co., Erie. Pa 

Presses, Wire Form’g Mchy. Am.Tool Wks,Clev,O 
Bolt Cutter Heads a Spec Am. Tool Wks., Clev.,O. 

Best Bolt Header in the world for $50, Address 
Cc. H. Baush & Sons, Holyoke, Mass 

Engines, special and gen mac? y designed; ideas 
developed A. W. Jacobi )} Liberty St., N 

Special machinery pattie and built. C. F. 
Langston & Co... 70 N. 4th St., Philadelphia. 

neo mechanical drawings, tracings and sketches 
of mach’y on sale, $55 229 AMERICAN MACHINIS 

Light and fine machinery to order; Foot Lathe 


Catalogue for stamp, E. 0. Chase, Newark, N. J. 


Drawings, 
N.Y 


Design & superintendence of mach’y. 
etce., made. Claud Mantle, 598 E. 134th St., 





For Sale—Second-hand drill presses, engine lathes 
and planers. Dietz, Gang & Co., Cincinnati, O. 

Wanted—A partner, with $20,000 capital (a prac- 
tical foundryman prefe rred), old-established busi 
Trade good. Box 14, Am. MACH. 


Wanted—Hardware specialties to build. Send 25 
cents for ** Eureka Knife and Shears Sharpener.” 
W. A. Smith & Co., 227 Eddy Street, Providence, R. I. 


227 

;ound volumes for 1891. Weare now prepared 
to take orders. Price, $4.00 per volume; express 
charges payable by purchaser. Address AMERICAN 
MAcHINIST, 203 Broadway, New York. 


Wanted—Those 
class, to learn to lay out 
send name a address to 
Front Street, Harrisburg, Pa. 


Wanted—To buy 2d-hand Engine Lathe, about 
‘to 36’ swing, also small lathe, and small radial 
other drill; must bein good order and cheap 
Send full description and price to J. G. Speidel, 
Reading, Pa 


We will pay 
AMERICAN MACHINIS 
must be unsoiled 
CAN MACHINIST 
way, New York. 


Special. experimental! or other light machinery 
manutactured. Best equipped shop in the West faa 
fine work. Manufacture one of the best hollow 
spindle bench lathes for the tool room or for manu 
facturing. Write us. Moseley & Co., Elgin, Il. 


ness. 


persons desirous of forming a 
all kinds of boiler work, to 
Jacob Tippett, 80% S. 


? 
30 


or 


25 cents each for copies of the 
r of December 25, 1886, issue; 
and in good condition. AMERI- 


PUBLISHING COMPANY, 203 Broad- 





MACHINE TOOLS 


iN STOCK. 
LATHES. 


All sizes of FLATHER. 


7 i BLAISDELL. 

_ ‘¢ FIFIELD. 
One each, 14° x6 and 24'x12' Fircnpura. 
One 78°x15' SELLERS. 


PLANERS. 
W Hircoms. 
LATHER, 

530 'x8 


All sizes of 


“4 sé 


One x8’ PEASE. 


DRILLS. 


PRENTICE 


each, and 38 


All sizes of 


“4 ef BLAISDELL. 
One 5’ CINCINNATI RADIAL. 
One 8 NEWTON SLOTTER. 


All sizes of HenprEy and GouLp SHAPERS. 
WRITE FOR PRICES. 


HILL, CLARKE & CO., 


156 OLIVER ST.,, BROSTON, MASS, 
CHICAGO BRANCH, 12 and 14 South Canal Street, 


SECOND-HAND AND NEW MACHINERY. 


ON HAND. 














10 ft.x10 ft.x16 ft. Planer, 1 Head 
G2 in x6l in.xd ft 2 Heads, Dement. 

2 in. NASKSO Tt 3 Heads 

72 in. x48 ft.x2Il ft do 3 Heads, Detrick & Harvey, new. 
62in x48 in xt? it do 1 do 

Min. x42 in x24" tt. do 2 do 

{inxs in xs tt do 2 lo 

{in x4Zin. xis ft do 1 do 

Min xs in x12 ft do 1 lo 

Hin x38 in xs ft do Poweil Al 

Om xsO in x7 K&S ft.de 1 Head 

26 in xh in. x6 ft do 1 de 
2hin. x24 in.x6 ft do 1 do 
22 in. x21 in.x5 ft do 1 do 
OS in xs0 ft Engine Lathe, Putman 
50in. x30 ft. Bed, Triple Geared New Enyine Lathe 
Mim. xis ft New Haven do do 
O im x28 tt D. W. Pond Shatting Lathe 
2 in.xl2, 14, 16, 18 ft. Bed Kage do 
Rin xl2, 14, 16, iS tt. do ( do 
Lin. xlO, 12 ft do do 
2oin.x & 8 ft do 1 Hand do 
Isin.x ¢ £8 ft do New & do do 
IV in.x S ft d j kk ak 
Ihin.x6& 8 ft do do 1 lo do 
hoin roan ad do i do 
Itin.x 6 ft do do ) ! lo 
Cat ake Lathe, Bement 

O& Lin, Stroke Slotters 

1, 16, 18 yin, Cranth haper 

1b 24, 26 KX SO rn. € aredd Shay 
20, 22 24, WS rN 1 I 

Bolt Cutter 

1 Rk, Gear M ’ co vei ( 

1 Garvin N 4 Miller, Al 

1 Brainerd No | \l 

Medart ift Strais htening Machi e,uptod inches. 
42 in, Se Hyd. Wheel Ir 


GEO. PLACE MACHINE CO., 
120 BROADWAY, NEW YORK. 


CO NENNIIIVE ENCE DRILL 


Both hands to handle work. 
Double capacity over old plan. 


SEND FOR CIRCULAR. 


BRADY MFG. CO. 












LOOK AT THESE BARCAINS IN 


SECOND-HAND MACHINERY. 


ENGINE LATHES. 
26 in. x 8 ft, Blaisdell, raised to 36 in., Com 


pound Rest, 
x8 ft. Fitchburg, 


rod feed In good order, 
Rise and Fall Rest, 10 in. 
Universal Chuck Al condition. 
x 6 ft. Blaisdell, Rise and Fall Rest, 5 in, 
three Jaw Universal Chuck, Lathe Tools. 
x6 ft. Bullard Turning Lathe, Plain Rest, 
Taper Attachment, 
x 4 ft. Reed, Back Geared Turning Lathe, 
Rise and Fall Kest. 

PLANERS. 
x 86 in. x 12 ft. Gleason, one Hiead on Rail. Good as new. 
x 30 in. x 8 ft. Hewes & Phiilips, one Head 
on Rail, A fine tool. 
24in. x 24in. x5 ft. Whitcomb. 
18 in. x 22 in. Lathe & Morse Crank Planer 


and Vise Al condition. 
MISCELLANEOUS, 
Sliding Head, Wheel und Lever Feed. 
Quick Return Drill Press, 
6 Spindle Garvin Drill Press. 
4-Spindle Pratt & Whitney wrill Press, 
16 in. Hendey Geared Friction Shaper, 
> Brown & Sharpe >crew Mac — 
Brown & Sharpe Surface Grinde Al condition. 
Pratt & Whitney 2-Spindle ¢ ronte ring Machine. Good as new. 
Lodge & Davis, 15 in. x 5 ft. Turret Lathe, 3 Extra 
Chucks, 3 box tools, Good as new. 
2-Spindle Ames Profiler. Good order. 
One Merritt Back Geared, 
hanging Arm, 36in.x 12in.Table,4“T” Slots. Good order. 
in, x 71t. Square Arbor Fox 1: ae Chasing 
Rar, Set Over lail Stock, Compound Slide 
Rest. Good order. 
Nearly 500 other new and second-hand tools in stock. Write 
for full list and prices. 


THE GARVIN MACHINE COMPANY, 


CANAL AND LAIGHT STs. NEw YORK. 


MACHINERY. 


New azd Second-hand (In Stock.) 


Ashton Hand 
Lathe & Morse 


15 in. 
15in, 
Good order. 
20 in. 
Al condition, 
12 in. 
Al condition 


42in 
30 in. 
Good as new. 

Good order. 


24 in. 
Good as new. 
Good as new 
Al condition. 
Good order, 
Al condition, 


Heavy me Over- 





Good order 
Good order. 


It in. x 6 ft 


Engine Lathe, 
oF 16in. x 6 tt. 


kin. x ft Alorder. New Haven 

+ se 20 in. x 10 ft Al order. Ames 
fi “© 6-24 n.x 12 tt Good order. Fitchburg 
32in x12 ft Alorder Standard 

ee 60 in. x 20 ft. Old style. Low price 
Win. x4 ft Fair order. Low price. 


Planer, 
a Extra heavy pattern 
Fair order. Pond. 

Extra heavy pattern. 
Alorder. Pratt & Whitney 
Prentice 


Min. x6 ft 
27 in. x 6 ft. 
Win x Sit 
brit Gang. 3and4 
pright, 20 in 
24 


spindles. 


%5, 32 in. Prentice 

Radial, 60 in. Al. Heavy pattern 
Shaper, 8 in. Crank Good order. Gould 
“ ‘ Good order. Hewes & Phillips. 
sin . od order. Extra weight and power 

i4in Trav. head Latest pattern, Fitchburg 

, 24 in, triple geared Extra heavy 
Serew Machine, 1-16 hole Al. Jones & Lamson 
i - 218 hole. Complete, Al. Jones & Lamson. 
L38hole. Complete. Al. Brown & Sharpe 


Good 
Improved style. 
Improved style 
Latest patiern, 


Lineoln pattern 

hiversal 
Viain and back geared 
Universal full Automatic Gear Cutter 36 in. 


Milling Machi e 


Good as new * Brainerd’s 
Profiling Machine, two spindle Pratt & Whitney 
Slotter, Sin, full Auto Feeds, quick return Al order 
Centering Machine, 4 in Good order. Whitons. 
Keyseating Machine for Pulleya and Gears. ‘‘New pattern.” 
pr wht Boring and Turning Mill, 28 in Good as new 
voland Emery Grinders Good order 
Stiles’ pattern No. 3 Punch Press Al 


vwecial Pulley Lathes for boring and turni ne at same time 


Bowler Bending Rolls, 8 and 10 ft ‘New pattern.” 
tiveting Machine, stationary, for bridge and boiler work 
60 in. gap, with complete overhead rig. Good order 


J. J. McCABE, 
68 Cortlandt Street, 


NEW YORK. 


ZUCCESSOR 


E. P. BULLARD’S 


N.Y. Mach’y Warerooms, 


ro 





ALL KINDS IN STOCK, 


Manufactory, SHEFFIELD, ENG. 
Chief Am, Office, 91 JOHN ST, N.Y. 
WM. JESSOP & SONS, LD. 


DRILLS, 
DIES, &c. 

















AND ENGINEERING CO. 


92 & 94 Liberty Street, New York. 


MANUFACTURERS OF IMPROVED 


SURFACE CONDENSERS. 


ALSO SUCCESSORS TO THE 


Colwell tron Works. 


Machinery for Sugar Plantations and Refiner- 
Vacuum Pans, Double and Triple Effects, 
Blowing Engines for Blast Furnaces. tron 
and Brass Castings for the Trade. Heavy Ma- 
chinery a Specialty. 





| 
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THE DEANE 


OF HOLYOKE 


STEAM PUMPS 


DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 


™ MILLING CUTTER BLANKS 








SS 


































XQ 
OF THE FINEST STEEL, 
PitTssBuRGH. ~ 
Cuicaco 
New York ANNEALED. a 
for ELECTRICAL and EXPERIMENTAL work 
a for TOOL-MAKERS, GUNSMITHS and GENERAL ; 
MACHINE SHOP WORK. Elegant in design and C 
superior in construction. The cheapest in the 
market, quality considered. Write for Catalogue 
and Special Discounts to 
THE SEBASTIAN-MAY co.,{ 
SIDNEY, OHIO, U.S.A. 
EG THE FULL MOUNTED LICHTNINGC. 
Genuine HIN} These Plates have a stock with each die. The dies are our 
lees. — celebrated Adjustable Lightning Dies. Each Stock is of 
~ correct length and weight to suit size of die. Several sizes 
RS gH of dies may be in use out of same set at same time. SEND 
’ — FOR CATALOGUE. Made by 
—= WILEY & RUSSELL MFC. CO., 
3 GREENFIELD, MASS., U. 5S. A. 
117 & 119 Culvert St., Cincinnati, 0. 
; ee Manufacturers of Foot and Power 
9 to 15 in. SWING 
Modern I esign ENGINE AND SPEED LATHES 
Valuable Features, , 
CATALOGUE FREE. | For General Machine and Jobbing Shop, 
= Electrical and Experimental Work. 
————= - - DEALERS IN MACHINISTS’ TOOLS AND SUPPLIES. 
How to get the best results with *“*R, MUSHET’S SPECIAL 
STEEL.” Greatly increase your speeds and feeds; then compare 
the work you turn off with that done by any other known Steel. - 


This will make the first cost of ‘‘ Mushet’s’’ look insignificant. 


B. M. JONES & CO., 


R. MUSHETS 


SPECIAL Sole Representatives in the United States. 
AND STEELS 11 & 13 Oliver St., BOSTON, MASS, 
TITANIC. & 143 Liberty St., NEW YORK. 





FITCHBURG MACHINE WORKS, 


FITCHBURG * gg ENGINELATHE 


METAL-WORKING MACHINES, 


FITCHBURC, 
MASS. 


& JACK BOARD. 
A.J. WILKINSON & 60. 


Box 3600, 


BOSTON, MASS. 
TS TS) ~SEND FOR CIRCULAR. 


MILLING MAGHINE CO., Rockford, Ills. U.S. &. 
MILLING CUTTERS, 


ANY WIDTH OF FACE, 
ANY DIAMETER, 
FOR 
MILLING STRAICHT 
FACE OR IRRECULAR 
SHAPED WORK. 








SEND FOR 
CATALOCUE E. 


; 48-inch Planer. 





ATTERN MAKERS’ SHOOT P 

















i NGERSOLL 


SLAB MILLING 
MACHINES 36 in. 


Square, very heavy 
and powerful. 


SPECIAL MILLING 
MACHINES 


Designed and Built. 





Pat. Dec. 


24, 789. 


RCE ACHINE 


idGeportMarhiné Too! Works 


E.P.BULLARD PROPR, BRIDGEPORT. CONN 
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NICHOLSON, FILE COMPANY, 


FILES AND RASPS 


FOR EVERY VARIETY OF WORK. 














a 
— 
TT 


BERLIN IRON BRIDGE CO. 


Office and Works: 
No. 8 Railroad Ave., East Berlin, Conn. 


CHAS, M. JARVIS, Pres. and Chief Engineer. 
WILCOX, Treasurer. 


BURR K. FIELD, Vice-President. 


FRANK L. GEO. H. SAGE, Secretary. 








The above illustration is taken direct from a photograph and shows the interior of a Machine Shop, the 
” Roof of which was designed and built by us for the Titusville Tron Co., at Titusviile, Penn. The 
building is 70 feet in width by 205 feet in length. The roof trusses are made entire ‘ly of iron and 
designed to carry shafting. Through the center of the building is a row of wrought iron 
columns. Machine Shop Roofs built after this plan are not only much neater in 
appearance than heavy, cumbersome. wooden trusses, but are stronger and 
stiffer; and where no wood is used about the construction the 
danger from fire is entirely eliminated. 


SEND FOR OUR ILLUST RATED CATALOGUE. 











LECOUNT’S NEW EXPANDING MANDREL. 


Amateur’s Size, Machinist's Size, 





9) raking anything from No. PRICE 
§ to 1 inch inclusive. } eoenebeasenly to ig a 1 

' : Daisies ae oe 18 
eee a dcwithisorgi3 ot = 
Patented Dec. 25, 187 oS 44 


IF YOU WILL =r THIS TOOL YOU WILL NOT RNGRRT THE EXPENSE. 
Cc. W. LECOUNT, SOUTH NORWALK, CONN. 
SPECIAL MANDRELS FOR SPECIAL JOBS MADE TO ORDER. 
These goods are for sale by CHAS. CHURCHILL & CO., L’t’d, 21 Cross St., London, England. 


Lstand, Favueoven & Norton Co. 
WET EMERY GRINDER. 


Any amount of water easily applied without the 
use of Pump, Hose, Treadles, Cocks, or any of the 
objectionable features common in this class of 
Machine. Truing Device, which is inexpensive, 
does the work perfectly and quickly. The whole 
rig practically as simple as the old-fashioned grind- 
stone trough and much more effective. Send for 
circular. 


LELAND, FAULCONER & NORTON 6O., 


96 TO 106 BATES STREET, DETROIT, MICH. 


DRAFTING DONE. 


All kinds of architectural, mechanical, patent, 
perspective, etc., drawings and tracings. Neat 
work. Reasonable rates 

1. & CG. EVERS, 

Architectural and Mechanical Designers and Draftsmen, 

190 PRESIDENT ST., BROOKLYN, N, Y. 


AX, BEVEL GEARS, 


Cut Theoretically Correct. 
For particulars and estimates apply to 


HUGO BILGRAM, 


MACHINIST, 
Successor to 
BREHMER BROS., 
440 N. 12th St., Philadelphia, Pa, 


i a a =) BES 
WELDLESS 
SMOOTH - COLD DRAWN 


John S. Leng’s Son & Co. New York. 








-FINE 
) TOOLS 


Warranted Accurate—Best in 
Workmanship— Latest in design 
Finest in Finish—Send for Cat- 
alogue. 

| 









S. STARRETT, 
Athol, Mass., U.S. 
Chas. Churchill & Co., 


21 Cross St., 


Lonpon AGENTS: 


Finsbury, E. C, 











VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators, 


ha 











We turn, face and bore a 
blank Gear 23 inches diam- 
eter, 412 face, 3 3-8 inch bore, 
in 30 MINUTES. 





v0 


THE 


LODGE & SHIPLEY 
MACHINE TOOL CO., 


108-115 Culvert St., 
CINCINNATI, O. 





7 





THE 
CRANE 

SAVES 
LABOR. 


> SAY 
DY, 
O 





DVERTISED 
V prime 


] TURNING AND BORING 


EW 
_ 








ABLYY 


YLISSELZBZAS WLI OE 


ALO FO 


Cras FORGE reese att BUFFALO, IN. Y- 


LaDPE PID SILLS SEALE 2S ADD! LDS a. ys 





McNAULL 
UNIVERSAL RADIAL 


DRILL. 


Patented, 


BEST THING OUT. 


Write for circulars to 


I T HE 







RGES. 





HE AERATED FUEL COMPANY’S SYSTE 


200 plants in use, for 50 varieties of work. Forging and Tempering a Specialty. 
GILBERT & BARKER MFG. CO., General Agents for the U.8., SPRINGFIELD, MASS, 


Gives the best oil fire. Does not increase insurance, 


W.S. COLLINS, 45 and 46 Drexel B’ld’g, New York. 


McNAULL 
Mach. & Fdy.Co., 


RONCEVERTE, 
W. VA. 


Send for Catalogue to 


KGAA 








HENRY CAREY BAIRD & CO., 


S10 Walnut St., Philadelphia. 


COOKE & CO. 


ea Our Ne w ant d Re vised C ntalo gue of Practical and Scien 


INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS 








WORTHINGTON 


PUMPING ENGINE 












163 & 165 WASHINGTON ST., [ute woke: 7 pawes. tvo., and our other Catalogues and Cu, ap. 
NEW YORK. ce Aste ef 2 pt sR oles Cutt thing wines Te mina 
ENGINES and BOILERS. THE FOX PATENT UNIVERSAL TRIMMER. Tt Iron SIMPLE, COMPOUND, OR 


Over 6000 in use. 


VERTICAL, 
HORIZONTAL, 
STATIONARY, 
PORTABLE, — 


ORICINAL 





Saves Time, Saves money. Three Sizes, Fou 
Styles, from Ne w Patterns. 
plete without Them, Send for Catalogue. 

Boware of Imitations, wo will prosecute all In‘ringements. 


THE FOX MACHINE Co., 
$25 North Front Street, 


Write for Catalogue and 


mention this paper. 











- aaAouamt 


No Pattern Room Com 


Grand Rapids, Mich. 













HORIZONTAL OR VERTICAL 


HIGHEST DUTY GUARANTEED. 


COMPLETE DESCRIPTIVE PAM- 
PHLETS ON APPLICATION. 


HENRY R. WORTHINGTON, 


on Steel, 


A. R. KING MFG. CO., 


ERIE, (ith & 12th Sts., 
JERSEY CITY, N. J. 


MACHINERY AND TOOLS, 


r 











a - NEW YORK. 
Heavy Machine Castings. BOSTON, PHILADELPHIA, CHICAGO, 
ST. LOUIS, ST. PAUL. 
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—— 
CLEVELAND TWIST DRILL CO 


Established in 1874. 


CLEVELAND TWIST DRILI. CO. 


Corner Lake & Kirtland Sts., Cleveland, O. 
100 & 102 Reade Street, New York. 
85 Oueen Victoria St., London, Eng. 





GRAHAM TWIST DRILL AND CHUCK CO., DETROIT, MICH., U. S. A. 


SOLE MANUFACTURERS oF 


GRAHAM'S I DRILLS AND —_— 












THE WASHBURN SHOPS, 
WORCESTER, MASS. 








BROUILLARD & JONES TOOL CO., 


275 MAIN ST., SPRINGFIELD, MASS. 


Dies, Punches and Special Tools, 


ALSO EXPERIMENTING ON FINE MACHINES. 
Estimates Given Freely. 


DASSAIC ART 





p RENEE Enarn toe nen eR ER 


AMAT TILE MACHINERY, 


WE MANUFACTURE 

A line of Machinery 
for Tile Makers and 
Potteries. 


Combination Crusher 

















THEM ITT iii 





Fine Name Plates, cast under Pneu- 








eu: PTetititititiy) wait sian eer eT 





ER RR RAIA REAAER AREER AER AER AAR ORE 
TEOTTITT irri itt 


d and Pulverizer, passnic. J 
z ™ Tile Presses with Steel 5 nen 3 Soc Pog ong ates than E he ceo 
S Nuts ¢ and Screws. 
My caus ete THEPECK PATEN MF 60 
- DROP PRESS@ CK Poccrs 
ar Hetherington : E ere 
) g.P) cHEONN. 
& Beruer, MIN ake “ ‘A®) 
WF , INDIANAPOLIS successoR> VE N, aa») =10) >) 
= INDIANA. = 
HP — FORGINGS 


Cu EIUA E N EW 


RACTICAL 
DRAWING.” 


By J.G. A. MEYER. 











Order now before our stock 
of papers is exhausted. 


ODERN LOCOMOTIVE 
CONSTRUCTION.” 


By J.G. A. MEYER, 





ADDRESS: 


American Machinist, 
203 BROADWAY, 
NEW YORK. 


This valuable series of 106 articies 
having been concluded, copies of the 
American Machinist containing 
them will be sent by mail to any address 
in the U.S., Canada or Mexico, for $5.30 
or single copies, 5 cts. each, postpaid. 


This valuable series of 93 articles | 
having been concluded, copies of the | 
American Machinist containing | 
them will be sent by mail to any address 
in the U.S., Canada or Mexico, for $4.65, 
or single copies, 5 cts. each, postpaid. ! 


W. C. YOUNG M’P'G CO., otcctct ete 
Engine Lathes, Hand Lathes, 
FOOT POWER LATHES, SLIDE RESTS, ETC. 








ENGRAVER ON OSD 
SS ANN ST 















THE BUFFALO STEAM PUMP CO.., 


MANUFACTURERS OF BUFFALO, N. Y. 


STEAM PUMPS 


FOR ALL SERVICES. 
NEW YORK OFFICE, 76 JOHN STREET. 


THE CANTON STEAM PUMP CO., ©A320%. 


MANUFACTURERS OF 


STEAM PUMPS for EVERY PURPOSE. 


BOILER FEEDERS A SPECIALTY. 
NEW DESIGNSAND IMPROVEMENTS. 
ABSOLUTELY First CLass. 
Discounts and Terms on Application. 








10X6 X12 _ Siaxtex ae 





NOW STEAM PUMP WORKS, 
BUFFALO, N. Y. 


STEAM PUMPS, POWER PUMPS, &c., FOR ALL SERVICES. 
JEANESVILLE IRON WORKS, 


JEANESVILLE, LUZERNE CO., PA. 


BUILDERS OF 


SPECIAL PUMPS GF ALL KINDS. 


DUPLEX OR SINGLE, 
SIMPLE OR COMPOUND. 
Mine PuMFS, SINKING PUMPS, PRESSURE 


PumMPS, VACUUM PUMPS, ARTESIAN WELL 
Etc. 











DUPLEX MINE PUMP. 


PATTERNS 


PUMPS, POWER Pumps, ETC., 


OF ALL KINDS TO ORDER. 
CONTRACTS SOLICITED. 
CINCINNATI PATTERN WORKS, 
W. L. MERSFELDER, Prop. 
OINOINNATI, OHIO. 


TRUMP CHUCK. 

The Cheapest and Best. 
WILL HOLD 

ACCURATELY, STRAIGHT or TAPER 

Write for Prices to Shank Drills. 


TRUMP BROS. MACHINE CO., MFRS. 
Wilmington, Delaware, U. S, 

For Sale by CHAS.CHURCHILL & _<. Ltd, 
21 Cross Street, Finsbury, London, Englaud. 








vo. 1. Holds 0 to 6 


Made in 3 Sizes, viz. : 


ae 


Ot 0 14’ 


0 to 3g” 
CHAS. A. STRELINGER & CO., 


se 




































. . S » Ue, 
Tools, Supplies and Machinery,}) ss to, | 
DETROIT, MICH. Lew Mi. Gig Me, | 
SAD Flask Making Machinery | 
THE PERKINS DRAW STROKE TRIMMER, || “SQ oo Sis Qe 
An Indispensable Tool | | QS COLLEGE OUTFITS A LEADER. —- 
hg BT 


Best Design. Infringere 
Prosecuted. Trial, not 
orders, solicited. 
PERKINS & CO., 
Grand Rapids, Mich 
STOCKS, NEAVE & €0., 
Manchester, England 


THE EGAN (C0. 


239 to 259 W. FRONT ST., Cincinnati, Ohio, U.S. A. 











NO KEYS NOR KEY SEATING. 
SENT ON TRIAL. 
Can be attached or removed in a few seconds 
without injury to shaft or coupling. 
SIMPLEST and BEST in MARKET, 
Also the Cheapest. 
Send for discounts and illustrated Price List of 
2 sizes. 


ROBERT J. STUART, 
NEW HAMBURGH, N. ¥. 


















FOR 
PATTERN 
: MAKERS. 
Lathes, 
= ROYLE MACHINE Blaners, 
WORKS, Band Saw, ac: 


PATERSON, N. J 


Full Outfits. 








BLAKE & JOHNSON, 


WATERBURY, CONN. 


BUILDERS OF 


ees | =a 





FOR WORKING 
WIRE or SHEET METAL 
INTO ANY SHAPE DESIRED. 


‘BICTCLE MACHINERY A SPECIALTY. 


e552 
Tae 











ZQUFFELBESSER cn 
NEW YORK 
AND OHICAGO, 

















| \ Manufacturers of 
: Drawing Materials, 
A> Surveying Instru- 
. ‘a ments, &c. 
= —_—__—_—_4 
“Sears Drawing Instruments, Extra and Be pet ¢ uality, 
German Drawing Instruments, Parag vn, Duplex, Univer- 
sal, Anvil Drawing, Helios, Blue Process Papers, Scales 
Triangles ‘Squares, Slide Rules, Standard Profile and 
Cross-section P apers. Catalogue to professional people on 


applicatic Da) 


SOFT GRAY IRON CASTINGS. 


From 44 oz. to 1000 Ibs. Small Castings a 
Specialty. Light machinery wanted to build. 


ONTARIO IRON WORKS 


CANANDAICUA, N. Y. 





OWNERS ALSO OF 


The Stiles & 
Parker Press Co, 

















= = TheAlmond Coupling 
VO 2 fgg 
\ quarter turn belts and 
= bevel gears. 


| T.R. ALMOND, MFR., 
83 and 5 Washington Street, 
BROOKLYN, N. Y. 


A CHINER 
For Reducing and Pointing Wire, 


ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 


For Machines or Information address the 
Manufacturer, 


S. W. GOODYEAR, Waterbury, Ct. 
OPEN-BACK ADJUSTABLE 


Poorer Press 


= FH Clement Co 
= 380 Lyell Ay. 
Rochester, N. Y. 


BEVEL GEAR CUTTERS 


With Straight Backing to Teeth. 

Cuts free from drag. Cutters for Spur Gears, 
Twist Drilis, Taps, Reamers. and s;.ecial forms with 
curved backing to teeth kept in stock and made to 
order. Slotting Mills, Angular Mills, Plain Mills, 
straight or spiral cut. For prices, address 


R. M. CLOUGH, Tolland, Conn. 


Root’s Tones Blast Retary Blower, 


FOR 


FOUNDRIES. SMITH SHOPS, =) alana 
TUBES, VENTILATION, ETC. 








NOISELESS 




















Vertical ~ ———_ ; 
—— SLOW SPEED, POSITIVE BLAST, 
Inclined. PERFECTLY BALANCED, 


Best Mechanical Construction. 


P.H.& F. M. ROOTS, Manufacturers, 
CONNERSVILLE, IND. 
S, §, TOWNSEND, Gen. Agt),, 163 & 165 
COOKE & CO., Selling Agts. New yorK. 
In Writing Please Mention This Paper. 


For Cutting and Forming 

SN SMALL ARTICLES OF 

. em Sheet Metal, Leather, 
ee Paper, Eto. 

ADRIANCE MACHINE WORKS, 


MFRS. SHEET METAL MACHINERY, 
Plymouth & Jay Sts.. - BROOKLYN, N. ¥. 
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| 
Absolute Safety from Destructive Explosion—Highest Attainable Economy of 
Fuel-k ap sid Generation of Dry or Superheated Steam— Durability —Low Cost of Main 
tenance — Kase of Dr: insportation an A General Efficiency are among the advantages | 
possessed by the ** Wharton-Harrison ” form of boiler. ay gate ogvs 
Send for Descriptive Pamphlet— Drawings, Specifications, and Estimates promptly 


furnished for any amount of power from 4 H.P, up. 


State requirements and consider our proposition. MANUFACTURERS OF | INDEPENDENT CHUCES, 


HARRISON SAFETY BOILER WORKS Jaws Reversible. 
































































‘ Four Jaws. 
Diamete apacit 
PHILADELPHIA, PENNA. | LATH E and D RI LL 7g inch mg inch, 
NEW YORK, N. Y. CHICAGO, TLL. ATLANTA, GA. 101g 10% * 
41 Dey Street. 187 La Salle Street. 9 No. Pryor Street. 1Bt4 Ey 134% ‘ 
15 “ 7 Ld 
is 19% “ 
THOS. H. DALLETT & CO C H UC K S. .: =. 
York Street & Sedgl Ave Manufacturers of " 30 “ B24 ms 
or ree edgley Ave., SEND FOR ILLUSTRATED CATALOGUE. 36 40 * 


Portable Drills, Hand 
Drills, Boiler Shell es 
Light Drill Presses. 


=i 
ELECTRIC MOTORS 


Specially adapted for driv- 
ing Machine ‘Tools, Cranes, 
Flevators, | umps, Fresses and 
other Machinery. 


ELECTRIC GENE- 
RATORS, 

= - - For installation of Complete 

2.0 Power Plants. — 








Philadelphia, 





ee: HORTON LATHE CHUCK.” 


MORE THAN 300 SIZES AND STYLES. COMPRISING 


Universal Chucks, Independent 
Chucks, Combination Chucks, 


Of Every Description. Send for 52 page Illustrated Catalogue, 


The E. HORTON & SON CO., Windsor Locks, Conn., U.S. A. 


Or CHAS. CHURCHILL & CO., Ltd., 21 Cross St., Finsbury, London, Eng. 


NOTICE 


We have just added to our line of patent Face-Plate Jaws an 8 inch. We now carry 
in stock three sizes—8 inch, 10 inch and 12 inch, 


Send for new Catalogue of Chucks to 


th HPS tin. San rel Water Parte, THE CUSHMAN CHUCK CO. 


IARTFORD, CO a 
Guaranteed to Prevent Seale in Boilers. . ee Senay Seer 


sing any kind of water. Hard Sheet Steel Troughs. LATHE AND DRILL CHUCKS. 
Easily Cleaned. 
Sm | } Buyers should note quality first 
| \ 3 and then price. We have made im 
: - provements which greatly increase 
LAO 
4) RULERS 






























HOPPES MANUFACTURING Co., 
Send for Catalogue D- SPRINGFIELD, OHIO, age pe Beet mth yin Boone 





We carry a large variety in stock, 
and design chucks and chucking 
tceols for special purposes. Have 











AN — 








PUNCHING © SHEARING MACHINERY , = a nos mr ee pape 
SZ : O* a THE D. E. W .» 5 Oak St., New London, Conn., U.S.A. 
ae _ BOILER MAKERS ROLLS. ul ‘e O OR venta SONNENTHAL & CO., 85 QUEEN VICTORIA ST., LONDON, E. C., ENGLAND. 





New Doty Manuracurine e a 
P SANE sviLlE Wifen sin | 


ES EOE 


SKINNER 


» CHUCKS 


Independent, Universal and Com- 
bination LATHE CHUCKS. 


CRANES, PORTABLE HOISTS, OVERHEAD TRACK TROLLEYS. "08 Ontalogue How Randy. v Mists LATER GHOGKS. 


SEND FOR patch ansreiinoras THE HOGGSON & PETTIS MFG. cO., SKINNER CHUCK CO 
a: i Est. 1349. NEW HAVEN, CONN. Send rateuaeu. NEW BRITAIN, OONN. 






CHUCKS 


at LL STYLES 
os, NEW REVERSIBLE JAWS 
(DOVETAILED). 





























a ‘in i 


Frasca ere [POSTIVE ORIVING DRILL, CHUEE = WATOMIL 
MARIS MACHINE C0, | PHILADELPHIA, PA. a gee eee Chucks INDEPENDENT, 
PT HIGH SPEED POWER | Sq. 

















together with all the COMBINATION. 


advantages of the com- Jaws (patented) airing §: 5e henge nie cluding every possible 

mon Friction Chuck, | desired position. NE SATALO lustrated, sent 
ret free. Liberal discounts. Nd ot ahi ent Address 

Write for Illustrated Wi. WHITLOCK. MANUFACTURER, 

Price List and Discounts 132d Street and Park Ave. «+» Ne = York City. 


to 
THE PRATT CHUCK CoO., 


Clayville, N. Y., U. & A, P HAMILTON 


Machine Tool Co, 
MODERN 


26'’and 32’ Back Geared 
and Power Feed 


MDs see 


ASPECIALTY. 





Strongest. Easiest tochange. Best finish, Reversible 




















=1 >] TRAVELING CRANES. 


DRIVEN BY ROPE OR ELECTRIC 
MOTOR. 


MANUFACTURED BY 
ALFRED BOX & CO., 
Front, Poplar and Canal Sts. 

PHILADELPHIA, PA. 





Send for Cirenlars 
and References. 


| McGRATH’S PATENT 
GRINDING a Aa. ; | Emery Grinding, Polishing 








For all Anti-Friction Purposes. 


STEEL BALLS from 2” to 1” 


der 


alld Bufling Machines. 






















i—| ring: >E rom TE 8 > twp 
\ H ] = Bearings yielding or rigid at will ; READY FOR IM MEDI A rE SHIPMEN r. et, ee Prices Reasonable ! 
E ,, Whee Is always true and in Sizes up to 3’/in a short time. Aluminoid OV ; 
| © of diamond tool an T chilled hard as hardened tool steel all sizes > a 
-— burr, and saving the time above 4”. Write for prices and RHAD WHAT THEY SAY! 
2 labor, and cutting away of samples. Mint AND, MICH,, Sept. Mth, 1892. 
= wheels, otherwise wasted in Gentlemen :-—-We are pleased to ss ay that the 26 in. 
PRICES ON truing. Send for Catalogue. GRANT ANT PROTON BALL CO power fon land back gear ie pres fern “y is & 
-~ etas qoodand tter the an you claim for 
APPLICATION. 5 aa ode ——s. ' ‘ tin “i that? we rf et I< ws ry ‘it small work ay ove ans 
= o ve e me ae Ba ‘ = ous e out a good siz ylinder. is 1 gor a toolas 
os i ' I < BORG, M ASSIS. there big Wi arket at er ad e 1s truly, 
THE HORNER =| — 25 BOSTON GEAR WORKS, Lacaeail 
z BIRMINGHAM, CONN., August 16th, 1892. 
MACHIN . co 35 Hartford St., Boston, Mass. Gentlemen Enclosed please tind our check in set 
s 7 j tlement of the drill press purchased from you a short 
’ = WE ADQUARTERS for GEA KS. American Standard Gauge & Tool Works, on, avo We wish to say that this machine seems to 
4 >» ’ WILMINGTON, DEL. be a very strong and reliable tooland to be very ev 
HOLY OKE, e Send for 1892 Cata Makers of Implements for we bey ntly somaaeaa Li iio wr ge — ! ’ rac ame work ; 
2S 4 s Standard Measurements. are much pleased t. ry trul 
MASS. ary: logue. 80 Illustra’ p Stancars Reamiremen are much pleased with tt. TOUT MACHINE CO 

















poow Over . Sc 
Sooo tions. Free. 52,300 TAM AAAALINE ThE 
in’ se HAMILTON MACHINE TOOL CO. 
TH E NATIONAL y Flat Bar Gauge. N. E. Cor. Water & Market Sts., Hamilton, Ohio, U. 3 
Feed-Water Sicnicia Gene. JAS. A. TAYLOR & CO. 





HEATER, 


A brass coil Heater de- 
livering water to the boil- 
er at 210° Fahrenheit. 
400,000 Horse power 

sold. Prices Low. 


HYDRAULIC MACHINERY 


PRESSES, PUMPS, PUNCHES, 
JACKS, VALVES, FITTINCS, 
PACKINCS, 






INTERESTING, 
INSTRUCTIVE. 


Our new pamphlet on lubricating by 
means of Pure Flake Graphite. Send fora 


ACCUMULATORS. 
COPY. JOS. DIXON CRUCIBLE CO.. Satisfaction universal. 


7 a) 
‘ensevorry. ws. MM | THE NATIONAL PIPE BENDING co., | Watson & Stillman, Mfrs. 


82 River Street, NEW HAVEN, CONN, WAGONWHERL = 204, 206, 208 & 210 E. 48d St., New York. Outside Pump Jack. 
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- PUTNAM. MACHINE COMPANY, 
ORIGINAL BUILDERS aim STANDARD 


OF AND 


outa a SEMI- STANDARD 
LATHES. 





Semi-Standard 


AUTOMATIC ENGINES, peg | 
IRON PLANERS, -= ae} FITCHBURG, - MASS., 
UPRIGHT DRILLS, ETC. U. S. A. 





UNIVERSAL TRIMMERS for PATTERN MAKING. 


ALL SIZES AND STYLES, NEW AND SECOND-HAND. 


Each Machine inspected, and guaranteed to be in perfect working order, before shipment. 


RANCINCG IN PRICE FROM $10.00 UPWARDS. 


S. L. CROCKETT, Mfrs. Agent, 
Box 138. DETROIT, MICH 


SPECIAL 





For producing high 
grade work at low cost, 
designed and built 













to order. 
Miucurxen & D’ Amour, 
Cor. John and Dutch Streets, O O S 
NEW YORK CITY. | 
SSS Horizont 
BICKFORD Brena 
. aS nore , 
. Ools. 
DRILL CO,,). Pe a 
acing 
UPRIGHT ” Harnischfeger Pit kh 
wau , es. 
—a [RADIAL Milwaukee, Wis Truck | 
UNIVERSAL Grinders. 
RADIAL DRILLS. Boring 
Boring & Turn- Electric, 
; ing Mills. Steam and 
> 3PIKESTREET, Hand 
CINCINNATI, O. Cranes. 





American Gas Furnace Go, 


Designers and Manufacturers 


GHS BLUST FURNACES 


Send for Catalogue. Estimates made for 

any mechanical operation requiring 
£ even and control. 

able temperature. 


No. 80 NASSAU STREET 


NEW YORK. 


THE STANDARD TOOL CO.,, Cleveland, Ohic 


Manufacturers of ST RAIGHT-LIP_INCREASE TWIST DRILLS. 


SOLID AND SHEL L REAMERS, MILLING CUTTERS, TAPS, SOCKETS. 
“STANDARD” TWIST DRILL GRINDING MACHINE CHUCKS AND SPECIAL TOOLS. 





















HA 
i‘ Tt i 





WIDE AWAKE anpb 


PROGRESSIVE MACHINISTS 


always write for our Cata- 
log before buying 


TOOLS. | | 
IT COSTS NOTHING. 


STANDARD TOOL CO., 
ATHOL, MASS., U. S. A. 


PLAIN and 
UNIVERSAL 


ILLING 
AGHINES 


of approved de- 














A. FAI L KE Al A U, 
{ith Street & Ridge Ave., Philadelphia, Pa. 


MANUFACTURER OF 
SUPERIOR 14-INCH LATHES, TOOL 
GRINDING MACHINERY, TRAVEL- 
ING CRANES, ETC, 

Special Machinery designed and constructed. 


REDUCED PRICE. 

















UNIVERSAL* RADIAL DRILLS. 


REDUCED PRI 


ADDED (1892) FEATURES. 
STYLES «° SIZES UNEQUALLED. 


RIGHT DESIGN, MATERIAL WORKMANSHIP 


CAPACITY "WORKS 240 YEARLY 
“WRITE US FOR INFORMATION - 
THE UNIVERSAL RADIAL DRILL COMP'Y 


CINCINNATI. O. 








sign and high On account 
Se grade workman- of the econo 
ship. my resulting 
4 KEMPSMITH from the 
MACHINE TOOL CO., manufacture 
Milwaukee, Wis. of our Uni- 
versal Too] 
Grinding 
Machine = in 
= Jots of 50, we 
are enabled 
to reduce the 
price materi- 
t S ally while 
‘e- adding to the 
efliciency of 
the machin 
by supplying 


all attachments. SEND FOR CIRCULAR. 


GISHOLT MACHINE CO., Madison, Wis. 


ADIA 
ADIA 
ADIA 


RILL 





23and 4 
ARMS. 


Patented Nov. 3, 1891. 


RILL A MODERN 
RILL TOOL. 


14 in. x G ft. 
ENCINE LATHE. 


22 in. x 8 ft., 10 ft., 12 ft., 14 ft. x I6ft. 


ft. 

















a a Dt | a he he 


ALUMINUM! 


THE COWLES ELECTRIC SMELTING & 


SEND FOR CATALOGUE. 


DRCESTER MACHINE SCREW CO. 

















Manufacturers of Set, Cap & AL 
Machine Screws, Studs, etc, UMINUM COMPANY, 
Lockport, - New York, 
Offer Pure Aluminum in Ingots, Slabs 
Sheet, Wire and Castings at lowes ‘ansicet 


DO YOUR 


TAPPING 


rates. 


Aluminum Bronze, Aluminum Brass, 


one 


if 





WITH THE Silver Bronze, Silicon Bronze 
[Ueland Tapping Attachment) gg ee en ren ocewee. 
| HAMPDEN TOOL CO., 
HOLYOKE, MASS. 
err REDUCED. — 


DOES NOT BREAK TAPS. Ap pre 


~ Foot bat THE Th 
‘d 


“IR UL Ab 

operated by any one Re +" llres no a 
oO p~ de other 
&e , thal 

itifle treatment ¢ outin rua uly. 


Send for Circular. 








CIF 
ie == ‘ar NARRAGANSETT MAC. (0 


* Box 1008 PROVIDENCE.R.I. 





LATEST IMPROVED 


ENCINE LATHES. 
Address DIETZ, GANG & C0., 


58 and 60 Penn St., Cincinnati, 0., U. S. A. 


CINCINNATI 
@ OHT0, 0.5.4. 


J.A.FAY &C 


BUILDERS OF IMPROVED 


WOOD-WORKING MACHINERY 


FOR USE [tN 


Pattern Making 


Car, Locomotive and Bridge 
Works, Planing Mills, Sash, 
Door and Blind Factories, 
Cabinet,Spoke and Wheel 
Shops, Carriage Works, 
&c., &c. 











All of the highest standard of excellence 
W. H. DOANE, Pres D. L, LYON, Sec'y. No. 1 Band Saw. 


HURLBUT’S /Patent Cut- 

ting-off and 
, har 
—~ Mach ne. 


eee oe ee 
MADE BY 
HURLBUT, ROGERS 

MACHINE Co. 

South Sudbury, Mass 
Mi Chas. Churchill & Co., Ltd 

Agents, 21 Cross St., London, 
= England. Cor 










*‘SHIOM DUP 290 





*Wd ‘WIH@’Ia GV IIHad 
C3 ‘8339918 WAGGIIA puve ptz 


THE HENDERSON MACHINE TOOL 00 


MANUFACTURERS OF 


Sheet Metal Presses, Shears, Tools, Etc. 


Machinists’ Shapers, Milling Machines 


AND SPECIAL MACHINES, 


spondence solicite 


Sizes, 2 






— Send for 
Circular. 

























in 


"SHIOM PUP BVIWO 
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MORSE TWIST DRILL AND MACHINE COMPANY, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. New Bedford, 





solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills, 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 








MANUFACTURE 


ENGINE LATHES} 


HAND LATHES, FOOT LATHES AND 
MILLING MACHINES. 


Manning, Maxwell & Moore, 


corr, Sprntee 111 Liberty St., New York. 
15 Phenix Buliding, Chicago. 


OUR SPECIALTY 


“GRANK and GEARED SHAPERS. 


| J. STEPTOE & CO., Cincinnati, 0 
Geo. Place Machine Co., Agents, New York. 


NOTICE. 


REDUCTION IN PRICE OF 
50, 6O ano 72 INCH 


BORING AND TURNING MILL, 


Write for New List, August 1st, 1892. 


PLAIN 
MILLING 
MACHINES 


SOMETHING 
NEW. 


The Cincinnati Milling 
Machine Co., 
CINCINNaTI, OHIO. 



































NEW — MANUF’G CO., 


New Haven, Conn. 


Planers, 
Shapers, 
Slotters, 

Etc, 








pha 









| Send for 
e CATALOGUE 
for 92. 


JONES & LAMSON MACHINE CO., 


Springfield, Vt., U.S.A 


MULLER LATHES 















: PAT ENTED. 
With New and Valuable Features. 


MADE ONLY BY THE 


BRADFORD MILL Co., 


Sth and Evans, CINCINNATI, O. 
London House: CHAS. CHURCHILL & CO., "Ltd, 
21 Cross St., Finsbury, London, E. C., Eng. 


GAGE MACHINE WORKS, | 


MANUFACTURERS 





FOX & sien N T 0 0 L 5 
cab, SY azz 


N.Y. 














IRON PLANERS, 


Extra Heavy. Latest Design. 


All Modern Improvements. 


LW. POND MACHINE CO., WORCESTER, MASS. 








THE GARYIN MACHINE C0. 'D. SAUNDERS’ SONS 


MANUFACTURERS OF THE ORIGINAL 











§3 ' rd TRADE i. X. L. MARK. 
se mS & ' 
ais se = PIPE CUMING & —* MACHINE, 
ia Es wz i 
~o —- 
Sap as” 
SES ecw tZ 
o > a 
Ost oeZz? 
sy weux’ 
=3 =—®or 
Ms: -e<* 
455 52%. 
Wes OFo< 
reo ae £22 
wate owe = 
3. ek~ 
ml = <=S0. 
ml 2 crs< 
sssa@°O wz 
€5 < 
>, =. =| 
¢ Aree <2 S g 
=¥3 S< & | Beware of Imitations. - 
ESy Pert 3 ” None genuine without our 
Bs [ tj Trade Mark and Name, 


CATALOQUE SENT ON APPLICATION. Steam and Gas Fitters’ Hand Tools. Pipe Cutting 
and Threading Machines for Pipe Mill use a specialty. 


SEND FOR CIRCULAR. 
BOYNTON & PLUMMER, 21 Atherton St., YONKERS, N. Y. 


Manufacturers of 


Shaping Machines, 
Drilling Machines, 
Bolt Cutting Machines. 


CHAS. CHURCHILL & C0., Lt'd, Agents. 
21 Cross St., Finsbury, London, England. 


BARNES’ WATER EMERY 
; TOOL GRINDER 


‘. Has no pumps, no v alves. No 
Ss - piping required to sup- 
ply it with water. Al- 
ways ready for use. 
Simplest in construc- 
tion, most efficient in 








FOR 
Substantial, Well Made, 
Low Price, Patented, 


20 Inch Drills, 


With latest —— ae ‘ments, aes 
Combination or heel Feed, ad 
d ress 


Sibley & Ware, 


SOUTH BEND, ° INDIANA, 


9 C. 7 BAUSH & SONS, 


HOLYOKE, MASS. 


Manufacturers of 


POST, 


SIENDED 



























operation. Send for 
Catalogue and Prices, 





W, FG dohn Barnes Co, oe 
V@> i995RuBysrT., | Malai Drills 
=e ROCKFORD, ‘LL = From the 


ENGLISH AGENTS, 


~~ => smallest to 
CHAS. CHURCHILL & CO., Ltp. i = 
21 Cross StT., FINSBURY, LONDON, E. C., ENG. _ ma -=ewmae  thelargest. 




















ae ‘ : Worcester, Mass., 
BARKER’S IMPROVED §|;:= san. 8, 180 
2 S % Jan. 8, 1S90. 
> e? TO 
ENTER GRINDING MACHINE. | :::- 
Ld Olas 
Price, $10. NO GAUGES. NOBELT. |." Mr. J. E. SNYDER, 
Every Machine Guaranteed. aie, Dear Sir:— Replying 
MANUFACTURED BY 755 to yours of the 5thinst., 
WM. BARKER & CO.. Cincinnati, Ohio. @ | =" _- Nea Cee cok 
SEND FOR c IRCULAR,. Ne )Yight Drills bought 
ee f you by this company 


are giving 
good satisfac 
tion. 


By tory yours, 





SIX SPINDLE 


Turret Drills 


SEND FOR CIRCULAR. 


A. D. QUINT, 
HARTFORD, CONN, 


With Washburn 
& Moen Mfg, 
























< rr 
Verticat Driiv Presszs, 12 to 52 
inch swing. Radial Drills , 4 to 10 ft. 
swing. Boiler Ms ake ‘rs’ Drills, Bridg 
an d Ship Builders’ Drills, Gang Drills, 
and othe r Drilling z Mac hin ary. Engine 
ae 8, 12 to 24in. swing. Send for 
Catalogue 


PRENTICE BROS., 


WORCESTER, MASS. 


PIp PE CU mld LATHE 


ee MACHINERY 


1 ‘HodeSplig “1S Uapsvy 99 
=. , 











W. D. FORBES & CO., 
ENGINEERS, 
HOBOKEN, N. J. 
14TH STREET FERRY. 


WE DESIRE TO CONTRACT FOR FINE MACHINE WORK. 


WE MAKE MILLING CUTTERS AND CARRY REGULAR SIZES IN STOCK. 





NMautle's “Skeleton Lipe De 


ts Manufactured by P. * VCO. 1ST @& MAULE, 
Phtladelphia, U.S.A. 





Nisa Skeleton in construction, 
a Giant tn effictency, 
an Infant tn price. 


Ask vour jobber for full 
«be wliculars of it, and tf he 
cannot give you the destred 


wnfsormatio » we shall be 








TO OBTAIN AN ACCURATE CARD WITH AN 


INDICATOR 


It is necessary to use a perfect method of reducing the 
motion. This isdone by using our 








‘t= SHES SARE LES Sea Ta eres 





Al: UMINUM REDUCING WHEEL 

Lightest and only Perfect motion made. For circularsand 
prices address WEBSTER & PERKS TOOL Co, 
Cor. Spring & Monroe Sts., Springtield, Ohio, U.5. A. 











coo LA RLIPRIA WA RIACIA &. AVON A® WAN, Air AMAee! PUAVLAQIAN AQ AMP 
Ps Bs Cee ae Od Ne Oe Oe SES ASES aD OF SY Za ST AS BOA AT Tay Gs 
Of oS 
g Gis Qi? 
| . " yy oe 
OS oS 
BO ; : ; SOS 
eS Is a common saying about high-priced goods. It is a 
SZ , P . “ers 
@s, true, but you also pay for the best quality; and how is it oS 
SWZ LD 
es  §6that such a concern as the MASON REGULATOR es 
ViZ4 . j aD > 
BOS COMPANY, of Boston, gets its name, unless by main Os 
OS —~ Ps 2 S32 
ges taining the excellence of its product: Zs 
PSI) S12 
POS | ow 
Wed 


4e e 


12 ee Dee Oe: LAM BMAw Asi 12 Nu BCAA, WAS PRIBMACAS LA DLA syue WIRIAORL 1a. La @ig 
825 oso SO dats os odctaaaaNcea IWAIVC AGIOS 


BS Bs aS 


3yaBS as 
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WM. SELLERS & 60,, Incorporated, BEMENT, MILES & CO., 


ILADELPHIA, PA. 
PHILADELPHIA, PA. PHILADE ’ 


-—— BUILDERS O 
MANUFACTURERS OF p— 


MACHINE TOOLS, METAL-WORKING MACHINE TOOL‘ 


TRAVELING CRANES AND SWING CRANES, RAILROAD SHOPS, LOCOMOTIVE AND CAR BUILDERS, MACHINE SHOPS 
Operated by Electricity, Shafts or Inde- ROLLING MILLS, STEAM FORGES, SHIP YARDS, BOILER SHOPS, ti 
Oe dias Maciins BRIDGE WORKS, ETC., ETC. 
Turn Tables, Testing Machines, Shafting, 
Pulleys, Hangers, Couplings, Etc. 
INJECTORS FOR ALL CLASSES OF BOILERS. 


THE LONG & ALLSTATTER CO. 
rameron, ono.vs 4 | ROert Poole & Son 60., 














New York Office, Equitable Building, GEO. PLACE, Agent 


THE HILLES & JONES CO. a 
WILMINGTON, DEL. 


—MANUFACTURERS OF— 


MACHINE TOOLS 


For Boiler Makers, Bridge Builders, Ship Builders, Railroad 














ENGINEERS, FOUNDERS & MACHINISTS, 
BALTIMORE, MD., U.S. A. 








MACHINE ALI KINDS OF 
MOLDED TRANSMISSION 
AND MACHINERY 


Shops, Locomotive and Car Builders, etc. 








= PLANED or Te 
mm on cearms Sf ON —. Cut shows our WERTICAL MILLING MACHINE 
SPUR, ! Ceacintiaia i for General Machine Shop and Locomotive Work. | 
MITRE, __and 
oe nunc | WYMAN & GORDON, WORGETE® RP 
WORM, i Correspondence} P 
INTERNAL. Solicited, 























Bowsher’s BALANCING 


POWER PUNCHING and SHEARING| eommmmcce- VV ANY” 


MACHINERY. *. —_ Leg og A heared ey as a. ae 
> y jen Me devices in presen use tor Dalanc y eys, 
For Ship Builders, Boiler er rs, Bridge Works, | cutter heads and rotary parts of cnchinany in general. 
Architectural Iron Works, ¢ ‘arriage and Wagon | Ways are chilled and ground. Spirit levels attached. Sub 
Makers, Agricultural Implements, etc., etc. stantial, accurate, cheap. Send for circular. 
Correspondence stating requirements solicited. N. P. BOWSHER, South Bend, Ind. 


THE OPEN SIDE IRON PLANERS. 


THE DETRICK & HARVEY MACHINE CO., Baltimore, Md. 


THE ELECTRO-DYNAMIC CO., Electro Motors. 


PuiIcapecputa, Oct. 29. 1891, 











Sad 
Wy 





2 


OM Ry 





Lao 
yariON CUB, 


conaose 

















Gent LeEMEN :-—Replying to your favor of the 27th inst., we 
have to state that the Open Side Planer pus chased of you 
has been very satisfactory. Doing a class of work that would 
have required a much larger planer of the or tin ary type 

We have found the machine to be strong, stiff and accurate, 
notwithstanding the fact that it stands upen a floor over a 
cellar with no special foundation 





Nioow 2K ANN Bndinac in Woo 


— 
loon 


The EVANS FRICTION CONES, 


Thousands of Sets of VARIABLE SPEED 
CONE PULLEYS in operation driving all kinds of 
machinery. For information send for Catalogue. Address 


EVANS FRICTION CONE CoO., 


95 Water Street, BOSTON, MASS. 


Yours very truly, 
THE ELECTRO-DYNAMIC CO, OF PHILA, 
C. W. Woopwarp 


ACME MACHINERY CO. 


CLEVELAND, OHIO. 
Manufacturers of 


ACME BOLT & RIVET HEADERS, 

Acme Single & Double Automatic BOLT CUTTERS. 

Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 


FIRST PREMIUM, CINCINNATI CENTENNIAL. == 


Bolts ai Nut Machinery. “5 













ADAMS 


Automatic Bolt-Threading & Nut Tapping Machine. 
Made in all Sizes to Cut from 1-4” to 6”. 

The simplest and most durable machine in existence. The 

threading head is made entirely of steel. No links, levers, 

springs, ope. cases, blocks or die rings in or about the head. 


Separate Heads and pee Furnished. Write for descriptive 
circular and price lis 


Capitol Mfg. Co., 195 t0 137 Rees St., Chicago, Ill, U. §. A. 


Agents for Great Britain, CHARLES CHURCHILL & CoO., 
Ltd., 21 Cross Street, Finsbury, London, E. C., England. 


AMERICAN AND FOREIGN PATENTS. 








PAT. DEC. 5, 1882. 
PAT. DEC, 4, 1583. 
PAT. AUG, 25, 1885. 





, ._ | 











Complete Outfits for Bolt and Car Shops. 
Bolt Cutters, Bolt Pointers, 















































































) We refer to well-known men and establishments in 
| i ii | Upsetters and Benders, the machine trades for whom we have done business. 
] . ny 
Sey Bolt Headers, Nut Tappers, Epitome of 0 Ste Een Lane ae Statistics 
: generat F. W. BARKER'S PATENT AG ' 
; —- =) Washer Machines, Car Link and Pin Machinery. (Registered English Patent Agent, di ENCY, - 
‘ ‘ate gent, accordin t 
~~” The National Machinery Co., Tiffin, 0 ee er eeakes 
1 *y Ve THE BENNETT BUILDING, 93-99 NASSAU ST., N.Y. 
Monument Chambers, King William St., London, B.C. England. 
MOFFET PORTABLE DRILL. SWEET'S 
asurin ine. iT; 
UNSURPASSED Weighs 42 Ibs. and Me g Machine " 
drills from 34 to The only micrometer 
ASA 14 inches diam that will ao lose its P 
accuracy by wear. . 
REAMER. via : Pet te Risse ol a [= Have you heard it ? If not, 
Runs with Steam SYRACUSE > send us an order for one. ' 
Will work in —or— Twist orite co.,| Deposited in the v, 8. $887,000.00, It will suit you. 2 
Compressed Air. Syracuse, N, ¥- Policies issued giving full protectio 
oe n to Em 
any position. ployers against loss by Claims from Employes on MARUEACTURED BY 1! 
account of Accident. Rates Proportioned to Risks 
COMPUTING FIGURES) cisiceypation, One, Premium the only, Payment ASHLEY ENGINEERING CO. 
a & Sona No Gontinas nt or other Liability on a Pr 
Mentally is probably the] P@Tt of! Bmployer, 136 Liberty Street, 
hardest kind of toil known. CHIEF OFFICE IN THE UNITED STATES: 
4 Manufactured by The Comptometer makes it 71 KILBY ST rr BOSTON, MASS. NEW YORK $ 
Ta easy, is twice as quick, in ? er 
).G. TIMOLAT, eh seco, et oie ENDICOTT & MACOMBER, ae 
59'S. Fifth Ave.,¢ : a all mental and nervous Managers and Attorneys. Pa 
6h or Ine ar, NEW YORK 7 strain. Writy for pamphlet. poor vy na hal Appleton, = entral Street. HAWTHORNE, - WN. J. 
a OR agmund Dwight, Jr., Ge il Age 51 Ce 
mee | 100 SATs) FELT & TARRANT MFG.CO.) Stree sien an pin meanness ' 
_ ™ ; teal . : KPARTMENT: Tattnall Paulding s *RICES ON APPLICATION 
at.KEY-SEAT SETTING GAUGE liken 62-56 Illinois St., Chicago. ya 4,1 Lavanton, ose; ae ae ee PRICES ON APPLICATION. 
gen 6 to 420 
PATENT UNIVERSAL SCREW-CUTTING CENTER curesGo:" Geo A Gallet 2a an vat a Sale Street. 
Oem A NMI MMmenioa | THE ERIE KEY-SEATING MACHINE. | °°. ..2.uscnens Bro. ti s< third Street 
J: w YKEA co. ° probshon IN ALL THE P p ; 
chinists Tools BoSTON, MASS. Send for LIS MANUFACTURED BY cht Crs. ‘ 
THE BURTON MACHINE Co., “ = ta 
2@ 7 ° ; 
GIANT KEY SEATER. $08 Roach St., vveew een | TAG Morton Key-Seating Machine ee ee 
Rack-C Cutting Attachment eg tae : ene Biahlanaes kes 
és Key-making Machines. hse a Erkan Key y one Steam Separator. 
VALL + . ag ty 0. ee 5 ee =a ae | ~ fog Machine r whieh Tit KB LEADER. For Supplying Clean and Dry Steam 
The F alls Rivet & Machine | reqt rements of a Wit to Bogines, Dry Houses, eto. 
Co., of Cuyahoga Falls, 0., = machine shop, They are furnished ith recent patented improve ments we guar- Place Separator as cls» to engine ‘ 
nave a Boy Beater made by = with one, two or three Arbors, as | antee to do the following class of work. as possible, the steam taking a spiral 
another firm, say the Gian ne desired, to cut any width of key-seat To cut key-ways through 144-inch bole in hubs o course between the threads causes ' 
s the best Key Seater on the > to 2 1-2 ies wide : 4 OF e water to be own by ce 
is the best Key Heater on the | ax up t phen Wide se works | Sleeves 23 inches long, in iron, brass or steel, also we welts ee See Se eee 
Works at West Duluth, expe- | <3 in all bores from 1 15-16 | Make it dovetail to insert feather ke y. dry steam goes through the small holes 
rienced with other Key Seat 3 > inches to 3 inches diameter, Will cut througn 4-foot hub, through 5-inch hole. to center of } Steam can enter at 
ove, _—— Pewee) Tes po =) a and cuts seats 12 inches} Our new centering chuck and setting attachment A or B, a ivenience may require 
t sp ong, _— > » , =) 7 so User ) iveying steam long dis- 
eisiiernn Eeuta. Hivishttaan & Nol6 tncbae Avtae waits te a0) bntee from 8 66 tacks Ge the work can be set exactly. without the use of a eer 8 ip aeureving ot om tang die 
Machine Co., Cleveland, | 6 inches diameter, aud cuts seats 16 inches long scale or rule. Our new binding attachment saves Water Gas Generators, and for all pur 
Obie, says pe a *, 7-16 - Arbor works in all bores from 4 7-16 inches to | three-fourths of the time used onany other machine poses where Dry Steam is necessary. 
amiliar with 1€ rincipa inches diameter, and cuts seats 26 inches long For bi ing work achine wi . ‘ ae . 
ies Seaters, and, that tre Faget ee arg the cd _ O inshe on be Pa eas coe Deneene WOTe on - _— hine will cut a key- | KEYSTONE ENCINE AND MACHINE WORKS, 
Giant leads them all. as small as 1 inch diameter, by one passage « e cutter. =o 5 nse -gaell, ’ * 2 nm" ' mM. ; + 6 Fy j i 
LONDON AGENTS: Charles C ‘hurehill “) Cc C0. Limited, If the work is he vy ar too ta Ke to be ve ~ on machine it For particulars address THE MORTON M'E"’G Pith and Suttenword Gress, ornare 
21 Crossst., Finsbury, E. can be detached from stand and used as portable machine CO., MUSKEGON HEIGHTS. MICH. Or, A. T. ARTHUR, Selling Agent, 18 Cortlandt St., N. ¥. 
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THE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


SLOW SPEED, MEDIUM SPEED AND HIGH 
SPEED ENGINES, 


Simple, Compound and Triple-Expansion Engines. 
HIGH-PRESSURE BOILERS, 


= Complete Steam Power Plants of Highest Attain- 
S able Efficiency. 
———_— adress BUCKEYE ENGINE CO., Salem, 0. 
Or SALES ACENTS: 
EUCKEYE ENGINE COMPANY SALES AGENCY, No. 10 Telephone Building, New York City. 
A. HUNTING, John Hancock Bld’g, Boston, Mass. N. W. ROBINSON, 97 Washington St., Chicago, II. 
POBINSON & CARY COMPANY, St. Paul, Minn. A. L. FISH, No. 61 First St., San Francisco. Cal. 
A. M MORSE, 511 Commercial "Building, St. Louis, Mo. J. M. ARTHUR & CO., Portland, Oregon. 
KENSINGTON ENCINE WORKS, LIMITED, PHILADELPHIA. 
> Licensees and Manufacturers for New Jersey (South of Trenton) Eastern Pennsylvania, Delaware, Maryland, and Virginia. 


“ALBANY STEAM — CoO., ALBANY, N. Y. 





ST pace RAPS, STEAM "oH MPS 


BOILER 
FEED PUMPS 


AND 


PUMP GOVERNORS. 


“QTTO” GAS ENGINE WORKS, 
SCHLEICHER, SCHUMM & C0., 


33d and Walnut Sts., PHILADELPHIA. 


Branch Office, New York Agency, 
151 Monroe St., CHICAGO. 18 Vesey St., N. Y. 


FOR PUMPING 


HOT CONDENSED WATER, 


= Renewable Seat and Disc 


VALVES. 


THE TWISS IMPROVED AO Tentiaciured ENGINE, 
ac 

— W. TWISS, oe We itney 
» NEW HAVEN, CONN, 

cy lew C ylinders put on to 

old engines , effecting asaving 
of 2 5 to 40 per ce ent. in fuel. 

Als 4 eabienen and marine en. 





















t 













“WATTS. CAMPBELL Co. 


" MANUFACTURERS bday UE Nd. 
OF IMPROVED == eS — an a 


CORLISS, STEAM Eucines Qi : 
Sn putt VARIETY 
TAKEN FOR fumecere pow: Keay cg 


rRICK COMPANY. 


Aire: CUPS con NGINES 











WAYN 4 _— 


40 TO 2,000 H. P., ALL STYLES. 
Send for Illustrated Catalogue. 


"i 7 as en ALSO BUILDERS OF 
= ~~ Electric High Speed Engines and 


Ice-Making and Refrigerating Machinery. 








MEADVILLE, PA. 
New York, 15 CORTLANDT ST. 
Chicago, 418 CHAMBER OF COMMERCE. 


Sole Manufacturers of the 


“Dick & Church” Automatic Cut-off Engine, 


. “ Single, Tandem Compound, and Triple Expansicn. 
! Hortsontal Tubular and Manning Vertical Boilers. 








WESTON 5 


HIGH PRESSURE BOILERS 


aq “ = ee  GhO. D. HOFFMAN, 82 Lake St. iy Be XY 
COMPLETE POWER PLANTS H. M. SCIPLE & CO., $d & Arch se Phila., Pa 





2» AUTOMATIC 
, HIGH as EN : | 


WESTON ENGINE cO., 


vs ae tre 





ENGINES & BOILERS 


Stationary & Semi-Portable. 
a S to 25 HORSE-POWER 

\ } High in Grade. 
Low in Price. 









> Over 35,000 Engines in Use = 


Send for Pamphlet. 


9 The W.C. LEFFEL CO. 


Greenmount Ave., Springfield, 0. 


manasa“ STEAM ENGINES 
. 12 to 100 Horse Power 


Every Engine 2S Adapted to Heavy, 


Guaranteed to consume 25 to 75 per cent. less Gas 
than any other Gas Engine doing the same work. 





THE 


LACKAWANNA 





«i * aS 






Y for the lubricati f = 
7 bearings on of machinery | ANDLER & TAYLOR CO. INDIANAPOLIS: IND 


ENGINE CASTINGS 


i, 4, 4, 1 ano 2 HORSE POWER 
High Speed, Upright, Horizontal, Marine. 
ILLUSTRATED BOOKLET FREE. 

A. L. WEED& CO., 106-108 Liberty St., N. Y. 


The Moore & White Co., 


16th St. & Lehigh Ave., 
PHILADELPHIA, PA. 


SME The “ Moore & White” 
ee Friction Clutches 
Lap» Sat-off Couplings. 


Send for Circulars. 


The RACINE AUTOMATIC ENGINE 


_— GREASE cuP tested under Continuous Work. 
rel: . _- SUITARLE 
| ees ees Teealar & Fievbax 
dil MO IVE, and © MOST ECONOM- BOILERS 
> SICAL device on the market on hand { for immedi- 





H Liberal Discount to the Trade 


MANUFACTURED BY— 


=> Lackawanna Lubricating Co, 


SCRANTON, PA. 








O KEYS OR KEYSEATS 


ICHOLSON’S COMPRESSION 
SHAFT COUPLINGS. 


W. H. NICHOLSON & CO., - WILKES-BARRE, PA, 


PATENTS 


TRADE-MARKS, CAVEATS, COPYRIGHTS. 


Send model or sketch for free advice as to patentability. 
Full informnetion in my fifty page book, FREE, 
Address 


SAML. C. FITZGERALD, Atty., 
1003 F Street, = = WASHINQTON, D. O. 
Built in 17 Sizes, 1 to 90 H. P. 


THE STANDARD REVOLUTIONS COUNTER A Self contained Center Crank Engine with an 
A. B. PITKIN MACHINERY CO. Departments of lange matiutacturing 

























Establishments. 
Provipence, R. | Boston, Mass OVER 600 IN USE. 
) 


Compact and Economical, Allsizes 5 
H. P. and under, carried in etock. 


Every Engine Tested in our Chop. 
Send for CATALOGUE M. 


Racine Hardware Mfg. Co., 


Engine Dep’t. Racine, Wis. 


Send for Circutar, 


J Registers 2,000 
Revolutions. 


Patent Stop Motion. x 








IF YOU WISH TO OBTAIN 


Dry Steam 


Write Postal for copy of our New Book, ** How to Obtain Dry Steam,” Mailed free 


THE POND ENCINEERINC CoO. 


Oflices: 


CITY. 





ST. LOUIS, CHICAGO,’ KANSAS 
CYLINDER SICHT 


PATENT OILERS, FEED CUPS. 


Government Regulation 
POP SAFETY VALVES, 
For Stationary, Marine and Locomotive Boilers. 


J. E. LONERGAN & CO., FINISHERS, 


211 Race Street, Philadelphia, Pa. 


MPLE, TANDEM annCROSS 
apn eae are “COMPOUNDS 


OUR GUARANTEE.WHO DARE MEET IT? 


The engine shall not run one revolution slower ; 
hen fully loaded than when running empty,and 6 educ-f7y 


tion of boiler pressure fiom the greatest to that necessary ie 
to do the work,will not reduce the speed of engine one = 
revolution. Any engine failing to meet this guarantee § 
becomes the property of the purchaser upon pdy-& 


ment of one dollar Send for Catalogue. J. H = eaet Mra @ 


{l4| Liberty St. New York. NY. 
Branch Offices. giz Wast ington Ave. St.Louis, Mo, _ RIDGWAY, PA. 








TAYLOR ENGINE COMPANY, 


SINCLE AND COMPOUND 


AUTOMATIC ENGINES. 


BRANCH OFFICES: 


5 Washington St., N. Y. 
“ie N. 7th St., Nga delphia, 
7 Haverhill St., 


28 W, Randolph St., Chicago.” 
99 Ist Ave., Pittsb urgh 
179 Rac est , Cincinnati. 








Air ComPRESSORS WITH 
Compounpn Air Cyuinoders, 
AND Compounpb STEAM Cy - 
INDERS WITH Meyer or Cor- 
Liss VALVEs. 


RAND DRILL C0., 


23 Park Place, 
© NEW YORK, u.s 
BRANCH — ams Monadnock 
Building, Chicago; Ishpeming, 
— Bb 1316 18th st M-. enver ; Sher 
oke, 9. Canada ; Apartado 
& 30, Me *xico City. 


WIRE ROPE 


BOISTING AND HAULAGE PLANTS 


For Coal Mines, &c., a Specialty, 
OVER 100 NOW RUNNING SUCCESSFULLY. 
Gum-lined Sheaves, Coal Crushers, 

Narrow Gauge Locomotives. 


J. & J. B. MILHOLLAND, 
240 Fifth Avenue, PITTSBURGH, PA, 


ROCK DRILLS 





















CATALOCUE FREE ON APPLICATION. 





ENGINEERING CO 
NICETOWN 
PHILA. 


49 DEY ST. 
NEW YORK. 





= IM BEL 


Elevators, Conveyors, Manila Rope Power Transmission Machinery, Ewart Detachable Link Belting, 
Dodge Chain, Howe Chain, etc. Western Connection, Link-Belt Machinery Co., Chicago, Ill. 


CONOVER 





BELT 





BELT AND STEAM DRIVEN. 


Compound Condensing Corliss Engine 
on Independent Condenser. 
HANDSOME CATALOCUE FREE. 
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BROWN & SHARPE MFG. CO,, 


PROVIDENCEH, R. I. 


vr 13 INCH ENCINE LATHE. 
Weight, 1,650 Ibs. 


This Lathe was designed with 
a view to accuracy and durability, 
and is useful for the finest work 
in the tool room or the heavier 
work of the shop. It has several 
special features, which add to its 
general efficiency. 

_ Cireular showing construction 
* of head and feed mechanism is 
" mailed on application. 


MACHINE TOOLS on Exhibition at 23 South Canal St., Chicago, I 


S. A. SMITH, Western Representative. 


NILES TOOL WORKS, 


HAMIL/ITON, OHIO. 


MACHINE TOOLS. 
BORING AND TURNING MILLS 


A SPECIALTY. 


Built in sizes to swing from 37 
inches diameter to 30 feet diameter. 
Housings are double-webbed. Table 
runs on heavy spindle supported by 
a truncated cone extending down 
from bed, making machine self-con- 
tained. Boring Bars counterbalanced 
at all angles. Feeds automatic at 
all angles. 

Correspondence solicited. 


PITTSBURGH, 
LEWIS BLOCK, 

















12-FOOT BORING AND TURNING MILL. 


NEW YORK, CHICAGO, 
136 & 138 LIBERTY ST. PHENIX BLOG. 








INCREASED SALES 


value of improvements made in 


JENKINS PACKINC. 

It can be used again and again. Does not 
ROT or BURN out. Have you tried it 
recently ?. If not, DO SO! Look for ‘‘ Trade 
Mark.” JENKINS BROS,, 

Philadelphia, Boston and Chicago. 








TOWNE MFG-CO. 


sonics 2 








CHANCE FOR EVERYBODY, 


$100.00 REWARD. 


We will on April lst, 1893, pay the following rewards: 

$50.00 to the first, $25.00 to the second, $15.00 to the third, 
and $10.00 to the fourth party or parties making the most valuable 
suggestions for novel features that may be applied to our display at 
the World’s Fair. 

Competition open to all except those in our employ. 

Write us early and often. 


THE LODGE & DAVIS MACHINE TOOL CO, 


WORKS: CINCINNATI, OHIO. 


EBERHARDT’S PAT. TOOL oo 


wer ‘ceva NOS Giamammae” © Sa 
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For LATHES, PLANERS AND SHAPERS. 
IT NEVER REQUIRES FORCING. 
NO STOCK OF HEAVY STEEL ON HAND. 
WILL SAVE ITS COST IN A FEW DAYS. 
WRITE FOR DESCRIPTIVE CIRCULARS 
To COULD & EBERHARDT, NEWARK, N. J. 








Show that our customers appreciate the |, 


New York | 


‘THE PRATT & WHITNEY COMPANY, 
EIARTFORD, Com2. ty SHAPING MACHINES 


MANUFACTURE 
With 12 in. and 14 in. stroke, a 
P ~ IK E R ~ ic feeds automatic. 


To plane 16 in. x <6 in. x 3 ft. 
to 40 in. x 40 in. x 20 ft. with quick 
return motion. 


PILLAR SHAPERS <2 


With 9 and 14 inch stroke. 


Billings Patent Sur ‘face Gauge. 


This Surface Gauge zs she forged, of bar steel, 
and finished in a thorough 
manner, and hardened. 









Single and Double Head 


MILLING MACHINES 


lye Description and Prices sent o 
S application. 

WFSTERN BRANCH : 

100 West Washington Street, Chicago, Ills 





Send for Illustrated Catalogue and 
Price List of Machinists’ Tools - 


THE BILLINGS & aa CU., 


HARTFORD, CONN., 


vant L. TH Ta MOORE, 
we ra TOOLS AND SUPPLIES 


lronBrass 
Work. 





Vertical Mill- 
ing Machine 










il ieeentiinstotanenemmtiaamaal 
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J. M. ALLEN, Present. 

WM. B. FRANKLIN, Vice-PRresmpent. 
F. B. ALLEN, SEconD VicE-PRESIDENT. 
J. B. PIERCE, Secretrary & TREASURER. 


, Key-Seating Machines 
7 and 20 in. Drills 


A SPECIALTY. 
SEND FOR LIST OF 


yy New and Second-Hand 


Lathes, Planers, Drills, 


or anything in Machinists’ Why buy reamers and machine screws, and then 


— Tools or Supplies. make your own gears at two or three times the 


= Ww. P. DAVIS, cost of my list gears? Send for list. George B. 


Rochester, N. Y. Grant, Lexington, Mass. 


DLANERS SPUR CEARED © 
AND 
SPIRAL CEARED. _4 


MANUFACTURED BY 


The G. A. GRAY CO., 


479 Sycamore St., CINCINNATI, 0 
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27" 327" 38” Planer. 20’ x6’ Chucking ¥ _ 36’ Engine Lathe. : 
SHENDEY MACHINE @O. loRRINGTON-CONN- "Pillar Shaper. 


25’ Pilla 
|OHAS, CHURC HILL & 00., Agts, 


* = Aacine oois ee os, 







Finsbury, London, “Eng. 














Manufacturer 
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APS & DIE 
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PAWTUCKET.R.I. 
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